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( a ) rc^/i^ i -^y^/v- 3 -tf^y i?y^M>v/i/- 

:rfv> 3-b°^U v=^/l/7^^^U— h (6. 5 5g, 4 0. Ommol) 
©N, N-^fMMT5 K (2 0ml) ^-O^/P (5. 5 

5 ml, 47. 8 mm o 1 ) R^kI* 1* £ A (8. 3 g , 60. lmmol) £ 
»U 1 0 omi 0H#M#Lfe o KJ»T#, «iiU 
t *«fft L# & axfcMESr ~> y ^ <7Vl^ 7A^n?f^77^- (n 
^/mWt^^= 2 0/1 T^ttj) -ettfi U ai^vV 1 3 - t?^ 

y^/V#>v'^f (7. 45g, 7 5. 3%) £r#fc 0 

10 ( b ) 1 — <yi?/U- 3 - tr-^s y v'^^yV/KV^©^ 

a^^yl/ 1 -^^vvV- 3 - t°^y S^^A^^fS^— h (7. OOg, 2 8. 
3mmo 1 ) (DrF7t Kp77> (30ml) t 1, 4-v^^lfV (3 0 
ml) i Ol«!^ 4 N-zTOfrt- h y -7 Ayfcj&R (15ml) 8r;bn&, g 
?fi(:t4^r»Lfc„ SJ^4N-7«^hy t?J**.mm (15ml) »XL 

15 fc&Ul, m^XW^MW^o m&WT'&, ?k?£TK::^T2N-±^ (1 5 

mi) £*nx^?nu M^F;vxy^ffl^t*i||it M£^y- 
/Mara£*, ««ilf?gLT, i — <>>vi/- 3 - tf^y v^/wj? 

yl (6. 3 g , 10 0%) 
(c) tert-7"f/P 1 -^y-^/V— 3 - t°-<y i/^/V^— /^y — biZ)^ 
20 Sfe 

1 -^<y ^- 3 - y ^y^;^yf (0. 5 0 1 g, 2.28mmol) <D 

(10 ml) M(C b y ^/VT 5 > (0.38ml, 2.73 
mmo 1 ) , Tx?iki?7^=-fr-fc*-fcV ^ (0. 6 9 2 g, 2.5 2 mm o 1 ) & 
Mtl, »3S»f&LT2H#p H m#L^ 0 ^3S*«£E@*Lfc«t e r t-y^J- 
25 ;v (10ml) itiU imWi bt 4 Lfc 0 LT 1 

N-zkilHb^ f y 7 a 7 Jc^^px., st^^/n? 3 isitttB u 4stK^^^ h y 

^A«Lfc 0 jgjffiS: fefcES* L"C V' y ^7 tfA't? pv(^ y* 7 :7 4 - (-xdff-y 

/^H^^= 5 / 1 -mm) r-mmirz riia^ t e r t - y^ a- i - 

^<yv7V- 3 - t c -< y v ? :-;t/;f7-/<y — h ( 0 . 4 7 5 g , 72%) £r#fc 0 
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( d ) 1 — <lsi/;v~ 3 - V i»7 5 y • ZSfS©M 

t e r t A/ 1 — 3 - U *?=.;Vj] — F (0.448 

g, 1.5 4mm o 1 ) ©r h^t Kn77^ (4ml) *§*fcK:4 N-i&H/ 1 , 
(4ml) ^DitHWLfcc ?«£MJ±^*L7^ 

fcTEflii-a^fcJ;!), 1 — 3-t 0 ^y ^VT5 > • ZgRffi. (0. 
3 8 4 g , 9 5%) £#fc 0 

(e) N- (1 — O-^/Ph^y v?V-3— -lH--fy^-^-5 

10 1 -xy^- 3 - ij s/y 7 5 y . -f if ( 0 . 3 6 0 g , 1.3 7 

mmo 1) ©N, N-i/^fMM7; K (5ml) 1 X'&tc 

lH-^y^y-;U-5-^*>i (0.2 2 5 g, 1.3 9mmol), F V 
xf;V7^ (0.5 7ml, 4.1mmol), 1 - 1 Fn^ v-^^X YVT"/ 
—JV (0.222g, 1.64 mm ol) v 1 -zr.^-;V- 3 - ( 3 5 - i?? 

15 $;7°n fcVV) fjAs-RtM 5: K • — iSSfc^ (0.3l4g, 1.64 mm o 1 ) & 
^Px.T«!i#bfc 0 1 N-*SS^ F y ^ ATK^mi^P^rSt^^T' 3 0 

mm u m?mm-i- f v v^-eim t7t 0 mm^mrn^ vxisv* n ^ 

hfyyj- (9 uvftAs&/*9 S—/u=2 0/1 xmtti) TfWaifSrtJcJ: 
5N- (1 -^VSVVfc^y v^- 3 -- < f /V) - 1 H — {y?^—}V~ 5-^7/1^ 
20 (0.3 8 4 g, 8 3 %) Sr&fco 

K&£ : 2 0 3-2 0 4°C 
«M 1 3 9 

n- ( 3 - y s?~/i<o — 1 h — f y^y-^- 5 $ K©-£jfc 

«M 1 3 8 tlffcN- ( 1 --<VvvVt 0 ^y v?>- 3 — f ;V) — 1 H — { Is? 
25 ^-5-*;^t5 K (0.3 5 7 g, 1 . 0 6 mmo 1 ) <D^-$ J —}l> 
(1 0ml) li^l^ A (0.363g) , 10%Pd-C 

(0.0 7 4 g) ilD«Lt4«#Lt 0 Fttil 

f;H:liLtW»L, »Su £ £ {cj: u s n- (3- 
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t°'< y - 1 H — i ls?-S—A/- 5 -#/l^>f- 5 K ( 0 . 2 5 0 g , 9 

6%) £#fc 0 
jftjft : 265-266 C C 
HifeM 1 4 0 

5 N- (l-^f;Vtvy^-3-^^) -lH-^y^;V-5-^M^f 

HJfeM 13 9 "C#fcN — ( 3 - bV< U - 1 H -< f y ^V— /V- 5 - # /V 

tf^f- 5 K ( 0 . 1 0 0 g , 0.409 mm o 1 ) „ /^^MT/l'ft K ( 0 . 
1 0 1 g , 3.34 mm o 1 ) CD* 5> / — 7^ (3ml) (0.12 
10 ml, 2. lmmo 1) 3rJpx.T 1 55>«Lfcm«U V7;**ft*!>* 
f-h!7 ?A (0. 1 2 8 g, 2.04mmol) KlMK: LT^flfc 

W*Lfc 0 1 N-TK^kf" b y ^^tKM^P^#, ^Sr^J£@*LT|£@ U 

*= 100/10/1 TSgffl) T?fflf®[ b/c 0 g1^?7v&£p t5ril:±t) S 
15 #f ffi L> U Ml, Mi±T^T^-T 5 r^ia^N- ( 1 - 

^■^-/Hf^y v^-3-^A-) -lH-^y^7-/V-5-*M>t; K ( 0 . 
0 7 1 8 g , 6 8%) £#fc 0 
M : 2 2 8 ~ 2 2 9 °C 

n«j 9 9 (D^mm^r5im%:ftm\ uTi^-tmmm 1 4 1 1 

20 4 6 ©ft^&^fifc L7c 0 fcfc U gjfcftl 1 3 9 N - ( 3 - fc^ y 

1 4 1 

IK K 

25 MS : m/z = 3 0 1 (M+ 1 ) 

mmm 1 4 2 

N- [1- O^' p^^v';!/^^) t 0 ^yi?y-3-^f^] - 1 
MS : m/z = 3 4 1 (M+ 1) 
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mmm 1 4 3 

n- ( 1 -- f v-fv tvvtx y ipy- 3 

MS : m/z = 2 8 7 (M+ 1 ) 
5 H»] 1 4 4 

MS : m/z = 2 9 9 (M+ 1) 
MMW 1 4 5 

10 N- (l-^n^^tvy^y-B-f/k) -lH-^V^;V-5~ 

MS : m/z = 3 13 (M+ 1) 
HlfeM 1 4 6 

N- (1 -v^n^3rvvVt°^)J v?V- 3 — fA) - 1 H— f l/ff-S— A>- 5 - 
15 j3f\'-$*y-% K 

MS : m/z -3 2 7 (M+ 1 ) 
HJfefll 1 4 7 

20 (a) 3-7^-2-7Wy©^ 

DL-Vi/y (3. 0 g, 2 0. 5mmo 1) ©3fS/Vy (2 7 0ml) ffil^B 
tfe S^T^lM^v^lfV (30ml) , « h y ^ ^A>^ ^ 

(W) »*.fcmi-> i4oti:t4 8i«^t mtM^m^m%. 

^9/*-/l> (6 0 0ml) K^^m^ MLfc 0 #bnfc»^Pn*;V 
25 ^(cM^^c#(C N Mai. M^-fTV\ 3-T^/-2-T-if/V>" (1. 5 
9 g , 6 0%) Sr#fc 0 

1 H — NMR (DM S O — d B ) : 1. 0 8- 1. 3 6 (2H, m) , 1. 51 
-1. 84 (6H, m), 3. 00-3. 12 (2H, m) , 3. 95-3. 9 
6 (1H, m) , 7. 5 6 (1H, b r s) . 



WO 02/100833 PCT/JP02/05609 
103 

(b) 3- ( h }) JsVT 5 J ) -2-T-H^/y(D&m 

3-757-2 -Ti?>V V ( 1 . 4 6g, 11. 4mmol) O^pp*^ 
A (4 4 m 1 ) fft, Iiatt h D xf ^7 5 V ( 1 . 7 5ml, 12. 6 
mmol) , &£Z$mkhV7^~fr? t ?-/l' (3. 50g, 12. 6mmol) 

^/K^^T^tH) ■x3m*'tZ>Z.tK2:*)^ 3- (MJ^vKT?/) -2 
-TirW^ (2. 9 3g, 6 9%) £#fc 0 
10 1 H — NMR (DM S O — d 6 ) : 0. 98-1. 36 (4H, m) , 1. 48 
-1. 54 (2H, m) , 2. 63-2. 81 ( 2 H, m) , 3. 22 (1H, 
m), 3. 95-3. 96 ( 1 H, m) , 7. 16-7. 49 (15H, m) , 
7. 51-7. 52 (1H, m) . 

(c) l-^i/v^-3- (hV?-A'T%;) - 2-TirW^©^ 

15 3- (YV^T^/) (2. 85g, 7. 69mmol) © 

^VyMYuy?^ (30 ml) mmm^, 0 °C\z^^x 6 0 % - ztefrffr?- h V 
VJ± (4 6 2mg, 11. 6mmol) %MZ.itm^ ^^fc^T 3 0 ^|jg# L 
fc 0 ^V^T% ^^^v 5 /^ (1. 0ml, 8. 4 1 mmol) Orf7t:Fn77V 
(5ml) mW&MUK$6\,^X3timfrtfTmTl<s H^3^^xb7-n-^ 

20 A-T^-?^ (5 7mg, 0. 1 5 mmol) SrJPx., ^^T6B#^»bfc 0 
K]ffig&to&&7m'Ctii J $>U t-7?y-/P (0. 7ml) tTk (lml) Sr 

^cM^T^y H^7A^7 h777^ (n-^fy/^n*M 

25 tfigftii) 1 i^/t—3- ( h V 5 / ) -2 

-7"kf>V > (2. 2 2 g, 6 3%) Sr#fc 0 

1 H — NMR (DMSO-d 6 ) : 1. 05 ( 1 H, m) , 1. 22-1. 44 

(4H, m) , 1. 5 9- 1. 6 5 (2H, m) , 2. 8 5-3. 0 2 (2H, 
m), 3. 41-3. 45 (1H, m) , 3. 97 (1H, d, J = 5 . 9H 
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z) , 4. 00 (1H, d, J = 15. 0Hz) , 4. 60 ( 1 H, d , J = l 
4. 7 Hz), 6. 96-6. 99 ( 2 H, m) , 7. 18-7. 41 (18 H, 
m) . 

(d) l -^y^v-N- h y^vv- 3-T^^>TK ^<D&& 

5 1— <l/*?/ls-3- (hV^^T^y) -2-7tVVy (4 2 5mg, 0. 9 
2 2 mm o 1 ) ©fF7tKn77V (11ml) ft«, mUl^Xjmit V =3~ 
t)A7/V^^ (140mg, 3. 6 9mmol) 0rf7tFn77> (2 
2ml) ISSliliTL, 3 0^»Lfcil^ 3^1JS^fc 0 SJSfB^ 
m^n%, fcftTKlfc^T* (0. 14ml) N 2N-7fc^^h V !7AtM£ 
10 ?ft (0. 3ml) , tX (0. 14ml) &M^tfz 0 iE^feSritifiU «Rft©jg8l 

/^/^/-/KTi^fcB) -CMS^r-rSC^^J;^, l-^;v-N-M^f 
/V- 3 - Tif/^T 5^ (319mg, 7 8%) £#fc 0 

1 H — NMR (DMSO-d 6 ) : 1. 2 2 - 1. 6 5 (7 H, m) , 2. 08 
15 -2. 23 (2H, m) , 2. 43-2. 50 (1H, m) , 2. 59 (2H, 
br s) , 3. 17 (1H, d, J = 13. 6Hz) , 3. 24 (1H, d, 
J = 13. 6 Hz), 7. 12-7. 27 (14H, m) , 7. 44 (6H, 
m) . 

(e) i -^y^- 3 - Ttv^r y©M 

20 1 -^^-N- MI f^- 3 - 7^^7 $ y ( 3 0 0 m g , 0. 672 
mmo 1) (Dmt/^U^ (7ml) 7 j<?£TC£^T« (0. 2 5 

ml, 6. 6 3mmol) <HSTU 7WT~e3. 5W»L7c 0 Ej&m&Wj 

25 SiHiU, ffll^W^^^^^-e^M^^ liui-^y^-3-7 

^V7 5y (lOOmg, 7 3%) £#fc 0 

1 H — NMR (DMSO-d 6 ) : 1. 2 6 - 1. 6 0 (5 H, m) , 1. 70 

-1. 74 (1H, m) , 2. 28 (1H, dd, J = 8. 1, 13. OHz) , 

2. 68 (1H, dd, J=4. 0, 13. OHz), 2. 7 7- 2. 8 6 (1 
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H, m), 3. 2 5 (2H, br), 3. 5 7 (1H, d, J = 15. 2Hz) , 

3. 62 (1H, d, J = 15. 4Hz) , 7. 18-7. 31 (5H, m) . 

(f) N- (1 — O-^/VTirV^V- 3— T^) - 1 f y^V-yi—- 5 - 

5 1 -^y^- 3 - 7f/^7$ ylrfflV^, m&M4 5<D%mz.mZXB.I& 
SrfrfcV\ N- (1 --<y^VT-eV^>-3— fyv) -1H-- 

MS : m/z = 3 4 9 (M+ 1) 

mmm 1 4 8 

10 N-Ti?/"^- 3 ->f /V- 1 H--f y^Y-;V- 5 -#^tfi>f-3: 

14 7 tifcN- ( 1 -^WAsTHrt-y- 3 — f/V) - 1 H — f 
y'^-5-*;V*>f;F (4 9 4mg, 1. 42mmol) 

(2 8ml) mm^K, mUfcX^mTls^-ZJ* (7 16mg, 11. 4 
mmol) , 10%^7^^*-#> (5 0%^i, lOOmg) 

* LTII bixfcSS^ -> y ,t 7 ^ ^ n ^ ^ 7 7 (gJ-S^^vv/^ * 

/ -/^T>-c--r.7k= i o/ l/o. l-emm) xmm-r^zt^^y)^ n- 

T-feV^-3 — C/V-lH— f>-^y^^-5-^/^^ih$ K (2 6 7mg, 
7 3 %) $r#fc 0 
20 MS: m/z = 2 5 9 (M+ 1 ) 

»m 9 9 (D^mcm cTEn&&ft?£\,\ &>T\z.7Ft$mm 1 4 9 1 

5 4 ©fc^Sr^c L7c: 0 fetch, 1 4 8 «N-7irV^- 3 — (}V 

- 1 H->T >?*S—A>- 5 -tf/Vtff^f-S KSfJl^MV^c 0 
1 4 9 

25 N- (l-^^rtVy-S-^^) -lH-f^^-5-M=Jft 
5 K 

MS : m/z = 2 7 3 (M+ 1 ) 
H«J 15 0 

N- (1 -^^Tif^^-3— f/V) -lH-fy^/^-S-^M^t 
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5 K 

MS : m/ z = 3 1 5 (M+ 1) 

mmm 1 5 1 

N- (1 — f f/V) 
5 F 

MS : m/z = 3 0 1 (M+ 1) 

mmm 1 5 2 

N- (1 —>^n^5V^Tl£^>-3-/^) -lH-^y^-/k-5-M 

10 MS : m/z = 3 1 3 (M+ 1 ) 
1 5 3 

N- (1 - ^^P^^f;V7f^y-3- f/U) - lH-^^V-/V-5-# 

MS : m/z = 3 2 7 (M+ 1 ) 
15 H»J 15 4 

N- ( 1 -f F 7 t Kn - 2 H- fc 7>- 4 --f ;V7^y- 3 -1H 
MS : m/z = 3 4 3 (M+ 1) 

mmm 1 5 5 

20 N— (8--<^v ? yV-8-7'f i ^v'^P [3. 2. 1] ***-3— l/V) - 
1 H — 4 -y^Z—A'- 5 -7^^>f-5: K<£> n-J$ 

(a) [3. 2. 1] tf-^r^- 3 

8— <y^-8-7f K/^p [3. 2. 1] ^^-3-^ (5 3 8 
25 mg, 2. 5 0mmol) <0^& J —jV (5ml) fflfc\Z, gfi|Ct50%-t 
Ft3 ^rv-yVT 5 >tR« (18 2mg, 2. 7 6mmo 1) &;&P;L I?StT4 
B#PpB W Lrc 0 H^^^r« LT# btL7tag^ ^> U 7J ^>7> 7A^n-7 h 
07^- (^nn^A/^^y-^T^ttl) tffl»t5rifcJ:9, 8 — t 
y^;V-8-Tiftf^^n [3. 2. 1] ^ ^ 3 sh^XA (5 1 
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6 m g , 9 0%) £#fc 0 

1 H-NMR (DMS O- d 6 ) 5 ; 1. 4 9- 1. 6 9 (2H, m) , 2. 

04-2. 25 (4H, m) , 2. 59 (1H, dd, J=3. 3, 14. 9 

Hz), 2. 98 (1H, d, J=15. 4Hz), 3. 35 (2H, m) , 3. 
5 6 5 (2H, s) , 7. 23-7. 41 (6H, m) . 

(b) 8-^>VV-8-T1ftfv'^n [3. 2. 1] .^^>'-3-7^y 

TK^ftU^^^T^^^^A (I52mg, 4. Olmmol) 07f7tF 

o77^ (3ml) ^ift^T8-^^-8-Tlf tre/^P [3. 

10 2 . 1 ] it 9 * V- 3 —OrV tf-^rVA ( 2 3 0 m g , 0. 999 mm o 1 ) <D 
Tf7tKn77V (4ml) HMMT U 8 mffl&m Ltc 0 Etmi&ykyk 
JTC^U 7k (0. 2ml), 2N-7kmfc-thVi>J*7mm (0. 4ml) , 

* (o. 2mi) (D\m^Mx.xmw^tc 0 m^, u nmomm^ 

Wifel-^r^J;^ 'J>m<D?fWlfot:'£t*8-'<>*?A'-8-T'?&>?ri [3. 
15 2. l]^^^-3-r5y (2 4 6mg) 

(c) N- (8— <V^/V-8-T1ftfv'^n [3. 2. 1] #**-3-' f 
;V) - l T l/^S—jv- 5 5 K©£-fi£ 

8-^^v 5 /^- 8-T1f tfv^P [3. 2. 1] t^^y-3-7^?rffll/\ 
«M4 5 (D^m^mCX^Jt^n^K N- (8— ^^^V-8-T1ftr'>^ 
20 a [3. 2. 1] ^^-3— ^/V) - 1 H—f )\>- 5 -^/V^l*-* 

MS : m/z = 3 6 1 (M+ 1 ) 

MMMl 4 8©Mt$ttRjS^!T^V\ &T(^t»«l 5 6<Dft,&fa& 
G-fohlto 7tfcU IfeSfe^Jl 5 5l?#/cN- (8-^v^-8-T1ftfi^P 
25 [3, 2, 1] -lH-^f^y-/V-5-i(M>t5F 

HJfefll 1 5 6 

N- (8-T-lf ifv-^n [3, 2, 1] ^*-3-^;V) — 1 H—4 >^V'— 
;V- 5-7^7V/K^f-5 K 
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MS : m/z = 2 7 1 (M+ 1) 
Lfc D 

n«j 1 5 7 

5 N- (l-Tiftfv^a [2, 2, 2] ? - 3 -4 /l>) -1H — 

MS r m/z = 2 7 1 (M+ 1) 
HitM 15 8 

t r a n s - t e r t -^/V-4-[ (lH-f 5 — fjPfJjVtf 

10 ~7V) 7^/]V^P^^A;W^- hO^^g 

(a) trans-tert-^ 4-7^7 n^^rv'/V^/WV — 
b 

trans-1, 4-i?75 7^P^t^ (5. Og, 4 3. 8 
mmo 1) C^np*;W (1 0 0ml) SStfjKUl, Sffl.HlT^- t e r t -rf^f- 
15 yVv^ — /^— h (4. 7 8 g, 2 1. 9mmol) 0^po*M (75 

ml) «JPi, 1. 5«|lfc 0 HM^IiLfcil^ Ij^f W 

* 17 A L , «5rMlig* LT# b « M £ y # ^ A ^ n 

h^77^ (^T3n^^/7«^y-/v/r^=T7k=9 o/i o/K-i 

20 tH) TrftSiU t r a n s - t e r t-zff-fV 4-7^7^n^;W^ 
h (2. 8 1 g, 6 0%) &#fc 0 

(b) trans-tert -V^A-A-i ( 1 H->f ^V-/V- 5--Y 
/lO&A'Jitf—AO 7;/]i/7 V7V#;WV - h ©-p^ 

#^Jlt#fclH-fy^/->U- 5-*^^H (2 0 Omg, 1. 23 
25 mmol) ©N, N-^fM;I/A7 5K (15ml) jgtffttfJl^ trans 
-tert-7f;V 4-7:;7v/^n z//ls2rjW*j - h (3 1 7m g, 1 . 
4 8 mm ol) , h ] J ^-^~)VT 5 > ( 0 . 172ml, 1. 23 mm o 1 ) N 1 
-rc^/V- 3 - ( 3 5 - ^ 5 /^n tW) tf/VtfiV 5 K • -m&M. 

(3 5 5mg, 1. 8 5 mmo 1 ) % t Kn^^/f U TV -A' (2 0 0 
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m g , 1 . 4 8 mm o 1 ) =§riPx., mUKX 1 B#IKHJ!# Lfc 0 KfomWt& 5 0 

rans-tert -^^/U--4-[ (1 H--f 5 -iVl^/V/j? — 

/V) 7?y]^o^;l/*A'^-h ( 4 3 5 m g , 9 8%) £#7c Q 
5 'H-NMR (DMSO-d 6 ) 8 ; 1. 18-1. 44 (6H, m) , 1. 
3 6 (9H, s) , 1. 8 2 (4H, m) , 7 . 5 4 ( 1 H, d , J= 8 . 6 
Hz) , 7 . 8 1 ( 1 H, d , J= 8 . 6 Hz) , 8 . 17 ( 1 H, s ) , 
8. 1 9 (1H, d, J=7. 6Hz) , 8. 29 (1H, s) . 
1 5 9 

10 N— U-T^/ffv^fAr) - 1H— 4^#V-)\>- 5-^7^*>i?-5: K 

HifeM 1 5 8 TWc t r a n s - t e r t -zf^/l— 4 - [ ( 1 H — { >^V 
-/U-5-J/l'jJA'tf~A') 7 ^/]^ n^5/;W^ - h (4 2 0mg, 
1. 17mmo 1) \zyV7fr**m& (6. Oml) %M?L, SSI^t 1 NfFp5 
15 »Lfc 0 KMI^ifftlLfct, (10ml) 

d^^f^/v) - l H-^ 5 -#/>tK F I- y 

( 3 6 3 m g , 8 3%) £#fc„ 
1 H — NMR (DMSO-d 6 ) 8 ; 1. 44 (4H, m) , 1. 96 (4 
20 H, m) , 3. 00 (1H, m) , 3. 7 3 (1H, m) , 7. 5 6 (1 
H, d, J=8. 9 Hz) , 7. 8 0 (2H, m) , 8. 19 ( 1 H, s) , 

8. 2 8 (1H, d, J=7. 7 Hz) , 8. 3 0 ( 1 H, s) , 13. 2 
7 (1H, s) . 

mmm 1 e o 

25 N- - 1 H-^ y^/^- 5 - jj/^^rf 5 K 

(a) 4 - t: Kn 9 n^i/^;VA^ — ^ (D&f& 

f7^-4-75;^D^f/^;l/ (8. 0 6 g, 7 0. Ommo 1 ) <D 

t / summm (122. 5 m 1 ) t N m&^^TzkiH^ h y ? a 
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(2. 9 1 g, 7 2. 8mmol) ©tK» (5 2. 5ml) %M&.1t&\^ i>- t 

-•ff-jV h (15. 9 g, 7 2. 9ramol) %Mtl, ^M:|o^T 

Mttmimk, SfcJSU tert-^/l/ 4 - t n^*WtiA>* 
5 ^-b (2. 7 0g) *fc, TRW^lN-Sm^^W, 

xm% \^±o m^w±^ btitcm^^ v % tf^% y^^u^y?? 
•74— {#ux2-fc>vj*/m&^fl'-&&#i) x~mm*irz>zkte£V), text 

4-t Ko^f^P^v'W/W^'-f (11. 3g) ({jHtT 
10 14. Og, 9 3%) £r#fc 0 

'H-NMR (DMSO-d 6 ) : 1. 0 6- 1. 2 0 (4H, m) , 1. 35 

(9H, s) , 1. 6 9-1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m) , 4. 48 (1H, s), 6. 64 ( 1 H, d, J = 7. 5Hz). 
(b) tert-^f;!/ 4 -if^rV n^^^/l^/WV - h ©-g-J^ 
15 WG**^ x )fr (1. 7ml, 19. 5mmol) Ol^f^jffift(3 0 
ml) -60°CT*^f/W/^>F (2. 0ml, 28. 2 mm o 1 ) 
Otft^f^y^ (6ml) ^10»miTU H£-6 OtfcSSWC 
1 0^^ffi#L7t o &lv*?t e r t -7~^->V 4-t Kn^i/v/^n^i/;^ 
,W<?—h (2. 5 6g, 11. 9mmo 1) ©if^f^^iS (14 0 
20 ml) ^3 5^W1-XmTh, -6 0°C\C^^X4 0^mmWLfc o f'Jxf 
7^T5> (8. 4ml, 6 0. 3 mm o 1 ) £r- 6 OtJfcfcV^TiDfcfcffcK:, g 
ia£T*g&Uc#i&Lfc 0 BO^l^M^to, ^n^VAtttlilLfc. « 

i £i&?n«r v ^ymmmfmu-kMikxim lt^ ^ >- 

t e r t - y'^-jV 4 -^"dr y v'^ n^i/jVfj >\s;< ^ — h (2. 2 3 g, 8 7 

%) Sr#fc 0 

1 H — NMR (DMSO-d 6 ) : 1. 0 6- 1. 2 0 (4H, m) , 1. 35 
(9H, s) , 1. 6 9- 1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
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m) , 4. 48 (1H, s) , 6. 64 (1H, d, J = 7. 5 Hz), 
(c) 4-7 5: y v-^a^^rih/ 
tert-^/V 4-^y^y n^^>7V#7WV~ h (1. OOg, 4. 
6 9mmo I) (4 7ml) ii.ttMJ7;l/tn^ 

5 (4. 3ml, 5 5. 8 mm o 1 ) £AP;L ^KX«ff# Lfc D 

v- -7 A Xi&& Lfc 0 Lt, />fi»^» £r^fr 4 - 

7;y^n^t;y (3 7 8mg) Sr#fc 0 
10 (d) N- -lH-f7^;WV-5-^* 

15 MS:m/z = 258 (M+ 1 ) 

mmm 1 e 1 

N- [4- (^^75 7) ffu^W] -lH-^fy^7-/V-5-^ 

HJfe#!ll 6 07?#fcN- U-^y^y P^rvVV) -lH-fy^v 
20 -5-*/^t?F (4 0. Omg, 0. 1 5 5 mm o 1 ) (D^ $ / -JV ( 1 . 

2mi) mmmm ( o . o 9 e m 1 ) &s&jq u gt&x* 3 0 #rfl^*a.Lfc 0 

r©jgSRHl4 0%*5vKT^2M£j£ (6 0. Omg, 0. 777mmol) £r 
AO x.^&X $ b id 2 Lfc 0 7£fc / 7K«« ?mi-VV -7 A (48. 

7mg, 0. 7 7 7mmol) (O. 6ml) M^lTU £ b 

25 fc^fix 2 2 mmmmm l fc 0 1 n/k^^ h y ^ ^zkm ( o . 

8mi) srjp^Tgia"TM*iaa# lm n ?m&$£@ lx# b tvitn±mmm& 

7k=i o/i/o. itiffi) -e»3K-t-«ri:iJi«t t), n- [4- (yfvKr^ 
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(12. 2 m g , 29%) RUN- [4- (7 J-frT % J ) Zsfu^* 
>y>V\ - 1H — { vW-jv- 5 s; K (|ftttJ©») (28. 

3 m g , 6 7%) £#fe 0 

ffiSttfri: t)i-MS : m/ z = 2 7 3 (M+ 1 ) „ 
5 IWJ9©^r?Ct^^!f*l\ KTt^WJl 6 2~|l«[il 7 
0<D^#I^J^Lfc o tfU H»0 1 5 9t?#fc trans -N- (4-T 
5 7 n^3->/V) - 1 H — f y?^—;V- 5 -*^5j?^f-* K h V 7 As* 

HMJ 1 6 2 

10 trans-N- [4- v'^a^^v] -1H — f>^/ 

MS :m/z = 287 (M+ 1 ) 

$mm 1 6 3 

trans-N- [4- v^n^^/l/] -IH-^y^Y- 

15 /V- 5 -^7/V/^>f-5 K 

MS : m/z = 3 1 5 (M+ 1 ) 
MMW 16 4 

trans-N- [4- K y tVl^T 5 / ) ^^a^^] - 1 H— f> 

20 MS : m/z = 3 0 1 (M+ 1 ) 
lt« 16 5 

trans-N- [4- ^p^>W] — 1 H — f ^ 

^V— /v- 5 K 
MS : m/z = 3 1 3 (M+ 1) 

25 mm 1 6 6 

trans-N- [4- (-^n^yf/Vj^/) y$ p^vvl/J - l H---f 

As- 5 -7J/^^f-5 K 
MS : m/z = 3 2 7 (M+ 1 ) 

mmm 1 6 7 



WO 02/100833 PCT/JP02/05609 
113 

trans-N- [4- (^^0^^7 5 7) */9 u^^-y)V] -lH->f 

MS : m/z = 3 4 1 (M+ 1 ) 
MMM 16 8 

5 trans-N- [4- (rf 7t Fp — 2 H— \fyl/~ 4 —4 fl/T 5 / ) 
xi^i/rt - 1 H--f >#)/—jl>- 5 -#;VsJ?dMJ-5 K 
MS : m/z = 3 4 3 (M+ 1 ) 
HffiM 16 9 

trans-N- (4- { [2- (/<WjVttis) ^?V\ T$7} v^P^ 
10 * */M -lH-^y 5 - * A'/tfdrlJ- $ K 

MS : m/z = 3 9 3 (M+l) 
H« 1 7 0 

trans-N- (4 - fcf^ JJ 1 -4 ;V*y$ n^is/U) -lH--f>^ 

15 MS : m/z = 3 2 7 (M+l) 

mmm 1 6 1 ©^mct^s^t^, kti'*ii» 171-172 

H«J 1 7 1 

N- (4-7i?^v^-l— f^v^P—^^) 
20 */VaJ?^f*5 F 

M^&flcikHlMS : m/z = 2 9 9 (M+ 1 ) 0 
17 2 

N— (4-t°nry ^y-l-^;l/^n^$//i/) - l f 5 - 

25 #/l^>f-5 F 

feUMS : m/ z = 3 1 3 (M+ 1 ) 0 

£-£j£Lfc 0 fctcU 4- ( { [ H^vVlo^/) T^7} 
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mmn 1 7 3 

t r an s-^V^ {4- [ ( 1 H~4 )V— 5 — J jVi] AsiR— ;V) T 

5 1 H — NMR (DMSO-d 6 ) 8; 0.9 2- 1.0 5 (2H, m), 1. 
25-1.43 (3H, m) , 1.70-1.78 (2H, m) , 1.82-1. 
91 (2H, m) , 2.88 (2H, d, J = 6.3Hz) , 3.68-3.8 
0 (1H, m) , 5.0 1 (2H, s) , 7.2 8-7.4 0 (6H, m) , 
7.54 (1H, d, J = 8.6Hz) , 7.84 ( 1 H, dd, J = 1.5, 8. 
10 6Hz), 8.18 (1H, d, J = 7 . 4 H z ) , 8.19 ( 1 H, b r ) , 
8. 3 1 (1H, s) , 1 3. 2 4 (1 H, b r ) . 

&J$Llt 0 fztzl^ MMMl 7 3l?#fct r a n s — <>i?/l> {4- [ (1H- 

15 - hSrJgWeiffiv^o 
HWJ l 7 4 

t rans-N- [4- (7^^f/V) ] >^ P-v^>vP] -1H — 

i&& : 2 5 9 ~ 2 6 1 °C 
20 |»l 9 9 ©^fe« CTKf£«r?TfcV\ »T(c^tWJ 1 7 5 -HJfeflf 1 
8 3<D{b^»^cbfc 0 fcfcU i«Jl 7 4t#fct rans-N- [4- 
(TS/^^vvO */9u^**/A>'] - 1 H->f 5 -*;^^t^ F 

HJfeM 1 7 5 

25 t rans-N- {4- [ ( ^vKT 5 J ) ^ ^Vl'] n^vyl^} -1H 

-^fy^V—yv- 5-^7^>f-5: f 

MS : m/z = 3 0 1 (M+ 1) 
«M 1 7 6 

t rans-N- {4- [ tf^AsTXJ) J ^1 is?U^*y;V) - 1 H- 
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MS : m/z = 3 2 9 (M+ 1 ) 

mmm 1 7 7 

trans — N— {4- [ Wy/nt>7^7) ^ 3vl/] v/^n^^r^/V} - 
5 IH-4 ^V-yV- 5 K 
MS : m/z = 3 15 (M+ 1) 

mmm 1 7 s 

t r ans-N- {4- [ (v^ P ^/KT 5 7 ) *9vV] J'^B^VA'] - 
1 H-- - f 5-^/^^-9-5 K 

10 MS: m/z = 3 2 7 (M+ 1 ) 
»M 17 9 

t r ans-N- {4- [ (^n7~f;V7^/) ^ ^/P] d^V/P} 

- 1 < l/^/—jV~ 5 -*/^>f" 5 K 
MS : m/z = 3 8 1 (M+ 1) 

15 mmm 1 8 o 

t r ans-N- {4- [ (^n^;V75/) ^ ?vl/] i/^n^rv7V} 

- 1 H — f IS?"/*- /V- 5 -^7 7l/^>f-5 F 
MS : m/z = 3 4 1 (M+ 1) 

mmm isi 

20 tr ans-N- {4- [ (^n^W$/) * ^VV] u^-<y;V\ 

- 1 H— 5 -*/^>f-5: K 
MS : m/z - 3 5 5 (M+ l) 

»J 1 8 2 

trans -N- {4- [ (7^7t Kn - 2 H- \fy X- 4 --f /UT 5 7 ) ^ 
25 ?vl/] i/^P^V/W -lH^y^;V-5-*M>f;K 
MS : m/z = 3 5 7 (M+ l) 
H»J 18 3 

trans -N- [4- (tf-^y v?V- 1 — f/V^^/V) v^P^i//l/] -1 

H-^fy^)/-/v-5-^/^>f-5 K 
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MS : m/ z = 3 4 1 (M+ 1 ) 
H2i$l 1 8 4 

5 trans-N- (4-t Fn^>^P^^) 

MS : m/z = 2 6 0 (M+ 1 ) 
£%09 1 8 5 

N- (4-^^vVv^P^rvvV) -1H — 0^y-/U-5~^;^^-f-^ F 
10 MS : m/z = 2 5 8 (M+ 1 ) 
«M 1 8 6 

^^/V 4- [ ( 1 H-f y^^- 5 - H'^M^/V) v^P^ 
MS : m/z = 3 0 2 (M+ 1 ) 

15 rnrnn 1 8 7 

N— (4-tFo^f;v^D^>/i/) - 1 h-^ y^S—su- 5 

ItFi 18 6 -e#fc7< 5vv 4 - [ ( 1 H~4 y^/— /V- 5 -- f ;vXuVi$ — 
/V) 757] n^f-^/VTK^rv-W h (30. Omg, 0. 0951 
20 mmol) (DrF7tFo77y (3. 0ml) lt»M.^7Kllf'fk^ 5 It y ^ 
l7i>> (10. Omg, 0. 459 mmol) Mf&MMT 2B$ffl&MM 

WLtc 0 KfcWiK 1 NtKM-t- h y V J*7kMm ( 0 . 8ml) %M7txmux*i% 

mmw Lfc&, mmtm Lrnhntm^mMm^/ ? / —a> ( 3 . 0 m 1 ) 
* x £ h \£tm&8£? 1 vmmmw bfc„ lt ^ y # ^ a ^ n 

25 vF^77^- (^P3il>W/^;-/l'=2 0/lTl£E±}) ttlf^r^ 

5-77^>f-^ K (2 3. 5mg, 9 1%) £#7t Q 
MS : m/ 2 = 2 7 4 (M+ 1 ) 

n»y 1 8 8 
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t e r t -y^;v- 3 - [ (1 H-^y^y'-;i/- 5 ->T 75 

(a) tert-^ 3-75;^n^fy*-/^-b©^ 

1, 3-i?7$yi/^P^f y (1 5. 0 g, 13 lmmo 1) O^Pa*;V 
5 (3 0 0ml) mm^J- t e r t -7 Y ( 1 4 . 3 g , 6 

5.5mmol) <Z)^ n n (210ml) ^ITLfcfiST« 

Her t-^7l> 3-7^;^ P^f-yyj— — h (1 3. 0 g, JR 
10 ¥92 %) Sr#fc 0 

(b) tert-^-3- [ 

»J13 8 (e) ©^}C?C«mv\ Sfi©^«J«r^Lfc„ fc 
tdU tert-yf;v 3 -T 5 / V* P^ty^/^- b£M$-MV^ 
15 tz. Q 

1 H — NMR (DMSO-d 6 ) 8; 1.10 (4H, m) , 1.72 (4 
H, m) , 1.9 4 (1H, m) , 3.79 (1H, m) , 7.5 4 (1H, 
d ) , 7.83 ( 1 H , d , J = 7 . 1 H z ) , 8 . 1 7 ( 1 H, s ) , 8 . 
25 (1H, d, J = 7.9Hz) , 8.31 (1H, s) , 13.23 (1 
20 H, s) . 

mmm 1 s 9 

N- (3-757^70^^) -lH-^^y^-5-^^f 5 K 

mmm 1 8 s ten -y^- 3 - [ ( 1 h — r >?-s—a<- 5 -4 

25 75;] is — h ( 3 . 0 g , 8.3 

mmo 1) ^BP^y (3 2ml) U MJ 7;VtP^ (3 0 

ml) ^iTtfci, S^«!»Lfc 0 gS^iMiLJ^y^x 

«zk (10ml) fc^Lfc^ SfrfoSW* (50ml) ^M^MUV2 0m 
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S K ( 2 . 2 g , « 9 9 %) 2r#fc 0 

1 H — NMR (DMSO- d 6 ) 6; 1.14 (4H, m), 1.76(3 
5 H, m) , 1 . 9 6 ( 1 H, m) , 2.72 ( 1 H, m) , 3 . 2 8 ( 1 H, 
m) , 3 . 8 0 ( 1 H, m) , 6.72 (1H, d, J = 8.3Hz) , 7. 
54 (1H, d, J = 8.8Hz), 7.83 (1H, dd, J = l. 5, 8. 
8Hz), 8.25 (1H, d, J = 7.9Hz) , 8.31 (1H, s). 

mmm 140 <D%m\mzxBifo%ft?j:\<\ ur^-rmmm 190-193© 

10 {k&Va%&f&LtCo TctcU »J18 9«N- [3- (7^7^f;v) ] 

mmm 190 

N- [3- (^f;>75 7) ] i/#v^*cW] -lH-^^Y-;V-5- 

15 ife^ : 225-226 °C 
HJfrM 1 9 1 

N- [3- (-T y^nfcV^T^y) ] S^n^f->7V] -1H-^V^/-;V- 
5-#A^>^5 F 

: 222-223 °C 
20 19 2 

N- [3- &fA>TK/) ] ^n^dfvM/| -1H-Y^y'^ -5-# 
Btft : 216-218 °C 

mmm 193 

25 n- [3- (^p^w?;) ] e/^o^^p] -iH-^^y^- 

Bfe/g : 247 — 249 °C 

WJ4 5<D#&^pCT£OS&fTftV\ J^Ti^t»Jl 9 4 0ft»^ 



WO 02/100833 PCT/JP02/05609 
119 

mmm 1 9 4 

yt^-jV 3- [ (1 1-I — f V^y*-/V- 5— { j\si$~jV) 7 5 7] v-^n^ 
MS : m/z = 3 0 2 (M+ 1 ) 

5 mmm 1 s 7 crsjs^Tftv\ mr^-f iwy 1 9 5 <D\\&m* 
^■m Ltco tctc u mmm 1 9 a x*ntc* ^ 3 - [ ( 1 h— r >-^v-^- 

^3fe0l] 19 5 

N- [3- (tKn^Wf^) v^n-^vvK] -1H — 
10 K 

MS : m/z = 2 7 4 (M+ 1 ) 

mmm 1 9 e 

N— {3 - [ (^y^7 5;) v^p^v^} -1H — r^v 

— 7V- 5 -#A-7ft>1>-5 
15 (a) 3- [ (ter t h^iO&yVsj?^!/) Is? u^y-lsjj;}, 

3-7^^n^tW^i (1.005g, 7.02mmol) CD 2 N 
-7X^h^ h y ^zklM (1 4 m 1 , 2 8mmol), 1 , 4 - ^ 
(15ml) iittWSl, v 5 - t e r t -r^A^tf-stf*- h ( 3 . 
20 25ml, 14.1 mm ol) ^Px.T,W»bfc Q LT 

^/Vrc— r/^-e^L, 7J01 1 1 N-Mtt^T p H 6 ~ 7 £ Lfctt, 5 % 

-ffim*m% v $ -himm^xx P h 2 ~ 3 1 ufc 0 m^^-c 3 ®»m u 

ilCfcU 3- [ (ter t b^^^/^=-/V) 7? / ] ^ P^MJ-^/l' 
25 M (1.5 8 7 g, 9 3%) £#fc D 

(b) ter t-7/^/V 3- [ (i^Vvvl^T 5 7 ) i/^P — 

3- [ (ter t -•?Y*i/%jVi$=-;l') T 5 y ] v ^ P ^ f- y # ,v y g£ 
( 0 . 5 0 2 g , 2 . 0 6 mm o 1 ) ©^tid^y (7ml) jftev^^v* 
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A>T "5 > ( 0 . 4 4 8 g , 2.27 mm o 1) O'^pa^y (3ml) 
l-tKn^>XMJ7^/V (0.3 3 7 g, 2.4 9mmol), 1 

3 - ( 3 ' - ^vvr 5 y 7°n w A^^^-f ^ K • -mum. ( o . 

4 7 7 g, 2.49mmol) £#P;iT£l»# Lfc 0 

5 u 5%-mmm*v (2® , j&towtr (20) , ^p« 7 j< 

nvf^77^- (^ n p xf^-A/g^f ^9^= 2 0/1 T^HJ) X~mMj~5 r 
t e r t-^f-zV 3- [ (^-O^/KT 5 7 ) ^ n 

^Mf-^*-/^— b (0.7 9 6 g, 9 1%) £r#fc 0 
10 (c) 3-757-N, N-z?^^i?jWy?u^^-y-y%/\ss$*-9-Si K • — & 

t e r t-^/V 3- [ (v^^vvW^ y) 27/1^-/1/] ^n^f^ 
— h (0.749g, 1.77 3mmo 1 ) (DT h7t Kp77^ (4. 5 
ml) »4N-Wl, 4-^^ff-^« (4.5ml) &7JP;tT«iR 
15 #Lfc 0 «^MM*tfc^ hyvzn^-e^ (2 0) tS^^IU^ 3-T 
5y-N, N-^-O'^/^^n^f-^^/^drf-? K • —mkffi. (0. 8 4 
8 g , > 9 9 %) 

(d) 3- [ (^y^/VT^/) yf-/V] V^n^^i^-^T^^CQ^ 
7 K*^y ^AT/I^^A (0. 3 3 7 g, 8.8 9mmol) C7l^7tFP 

20 77^ (5ml) I«3-75/-N, N- v^^v^v^ a^^^^TJ^ 
K • (0.8 4 8 g) ©7f7t Ko77^ (5ml) «5> 

iTifct, »«LT3H#p H TWLfc 0 mfc&7kmxmvL, ?k (0.33 

ml), 2N-tK^^ b y [7A 7 Jc^ (0.6 6ml) N tK (1.0ml) ©HI 

^MTLTt©-^, ^ftt/^iry^ hmmxmiLfco mm^^m^m&^u 

25 ^^7-/1- (10) , (2 0) TfflttfeLfcgU Mffil^tS^tJ-ct^, 

3- [ (^y^7;7) ^9vKl ^P^fy7 5> ( 0 . 5 5 0 g , 9 
9%) £#fc 0 

(e) N — { 3 — [ (^y^;V7^y) u-x^S/zV} - 1 H- 
4 y^y-./V- 5-77^7)^^-5 K©M 
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3- [ (^o-i/AT -i y) **$->v\ ^P^ty/^ ( o . 5 4 2 g , 1. 

7 6 mm o 1 ) CON, N- ^^AT 5 K (5ml) 1 V 

#fc 1 H— f 5 -*yV#^Sfe (0.285g, 1 . 7 5 mm o 1 ) N 

l-tKc^yXMJ7/-/V (0.28 5 g, 2.11mmol), 1 
5 ^-3- (3 5 -^^vl/TS^ntf/V) fjjV^M 5 K • (0. 
40 9g, 2.13mmol) Lfc 0 1 N-*BHb^ MJ 1? ^ 

= 30/lt« -elt#-r§ri^j;i9N— {3 - [ (^y^7^7) ^ 
10 ^] v^n^vvV} - 1 H-^ ^-/V- 5 - *;V*>t 5 K (0. 6 0 
5 g , 7 6%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 0.5 2-0.6 3 ( 1 H, m) , 0. 
75-0.86 (1H, m) , 1.13-1.37 (2H, m) , 1.69-1. 
88 (4H, m), 1.93-2.03 (1 H, m) , 2.19 (2H, d, 
15 J = 7.3Hz) , 3.49 (4H, s) , 3.7 5- 3.8 7 ( 1 H, m) , 
7.20-7.26 (2H, m) , 7.30-7.37 (8H, m) , 7.55 

(1H, d, J = 8.7Hz) , 7.84 (1H, dd, J = l. 6, 8.7) , 
8.17 (1H, d , J = 7 . 9 H z ) , 8.19 (1H, b r ) , 8. 31 

(1H, s) , 13. 25 ( 1 H, b r ) . 

20 mmm 1 3 9 v^mm cx^jt^n &v\ sir^i-mmm 1 9 7 <ott&m* 
^Lfco tctcu mmmi 9 6«n- {3- c (^y^7^) ^ 

)V\ n^i/M - 1 ( >y-/—A>- 5 KWtffi^ 
fc 0 

mmm 1 9 7 

25 N — [3- (T^Stf-As) ] d/x^^] 

M : 2 3 0-2 3 1°C 

Hife^l4 5©*iSfefc!!p'C"tKJi&Srtf^V\ fiiTl^tilil 9 8~H»2 
0 1 ©-fk^Sr^fifcbfcc 
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mmm 1 9 8 

c i s-N- 
^7j?df-f-5 F 

MS :m/z = 2 6 0 (M+ 1 ) 
5 H»J 1 9 9 

N- (2-kFP^>^n^^i/) - 1H-- { 5 
5 F 

MS : m/z = 2 6 0 (M+ 1 ) 
Hffiftl 2 0 0 

10 N- (2-^^v^t3^v^) -1H-- f^y—7l/-5-*^xi?dlrf-5 F 
MS : m/z = 2 5 8 (M+ 1) 

mmm 2 0 1 

c i s -^/V 2- [ (1H-- f >?y^;v-5-4^%/l<S=-M 757] 
15 MS:m/z = 316 (M+ 1 ) 

mmmi 8 7 (D^m\mcx^m^n^\ &.TK^-tmnm2 0 2©^^ 

Lfc 0 Ttfc L N H»J 2 0 1 c i s -cc^/V 2 - [ (lH-^y^ 

20 «M 2 0 2 

c i s-N- [2- (tFn^r^f^) n-^vvV] -1H — f^^V- 

/v-5-^7/v#>f-^ F 

MS : m/z = 2 7 4 (M+ 1 ) 

miMM4 5 (D^mz.mtxfcj&&fTtev\ wr\^-tmmm2 o 3^-^%^ 

25 J$Lfc 0 

«f'J 2 0 3 

trans -=c?jV 2- [ ( 1 H-/ ;V- 5 -> OV^/L^-^) T 5 

MS : m/z = 3 16 (M+ 1 ) 
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mmm 1 8 1 <D^m\m^xK^ffm\ eiTi^tiiM 204 

%<&$>Ltc 0 fete U MMM 2 0 3 trans -m^V 2 - [ ( 1 H - 

5 «M 2 0 4 

trans-N- [2- (t Fn^f;l/) i^n^vyl/] - lH-^V^ 
/-/k- 5 5 K 

MS : m/z = 2 7 4 (M+ 1 ) 
»H 5 ©:£&fcfpCT^<HT&V\ WT^^i-^ffiFi 2 0 5 (Dfc&m* 
10 ^fifeLfCo 

2 0 5 

*^-)V l - [ ( 1 H-f 5 ;^^**^) Txn 

MS : m/z = 3 0 2 (M+ 1 ) 
15 gjfeftl 1 8 7 ^&WCTKJ&£fT&V\ ^Tl-^1-*»!l 2 0 6 <Dft&m 
£#J& Lfc 0 fcfc U H»J 2 0 5 -e#fc^ 3vV 1 - [ ( 1 H — f 

HJi^J 2 0 6 

20 N- [1- (tFn^fyV) v^n-^vvH 
MS : m/z = 2 7 4 (M+ 1 ) 

mmm 207 

25 /V- 5 -yjyi-#>f - 5 K 

(a) 1 — -O-^- 5 -^y- U v^^/l^V^©-^; 

y^yV 1 5 - t^y - 3 -fo !J ^>^M>^^ F (2. 

0 0 g, 8. 5 7mmo 1) £y $ J— )V (10ml) s 7^7tKP77> 
(10ml) (D^tti^C^ lf:| 2 NzKSfe^ V •> ^7.k» ( 8 . 6ml, 
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17. 2mmol) eDi2 0»WU o KJ»7#, RJfc«Sr*^L 

t -e i -- <y^;v- 5 - t^y - 3 - t°o y ( i . 83 g , 97 

5 %) 

1 H-NMR (DMSO-d 6 ) 5 ; 2. 5 6 (2H, m) , 3. 8 0 
( 1 H, m) ,, 3. 15 (2H, m) , 3. 2 5 (2H, m) , 4.36 
(2H, q, J=8. 6Hz) , 7. 27 (5H, m) , 12. 61 ( 1 H, 

s) . 

10 (b) tert-^V 1 — 5 - 3 - t°n y v^/l^/V 

l-^/l/-5-t^y-3-tfP!) v^/l^Vj^ (1. 00g, 4. 5 
6mmol) ?:tert-^W^/V (6ml) t^^L, MJxf;i/7 
5^0. 7 6ml, 5. 5 mm o 1 ) On 7t# -/7x-;l/*^*!J jVT *Js K 
15 (1 . 3 8 g, 5. 0 2mmo 1 ) £ t e r t -^f;V7/l'3-/V (4ml) In 

i-5££K:«fc<5 t e r t-^^Tyva— /vSrT?#5^tt8fe*Lfc„ >-y#^Vv 

t e r t —"fffr 1 -^VvVu- 5 -^V- 3 - KfP U v^^/^/W^ — f 
20 ( 4 8 0 m g , 5 1%) £r#fc„ 

'H-NMR (DMSO-d 6 ) 6 ; 1.34 (9H, s) , 2. 23 
(1H, dd, J=5. 7, 16. 8Hz) , 2. 61 (1H, d d , J= 8 . 
6, 16. 8Hz) , 3. 01 (1H, dd, J= 5 . 7, 9. 9Hz) , 
3. 43 (1H, dd, J=8. 6, 9. 9 Hz) , 4. 03 ( 1 H, m) , 
25 4.3 6 (2H, s) , 7. 3 0 (6H, m) . 

(c) 4-75 7 - 1 — O-vvl/- 2 - t°a y vV V • ifclfeg©-^ 

t e r t -Zf^jv 1 "^/VjV— 5 -^V- 3 - t°n y — 
h (4 8 0mg, 1. 6 5mmol) %T hyh Yu7y^ (6ml) £?&U 
4 N-^fkTk^/^.i-^-^V (6. 0ml, 2 4mmo 1 ) SrJnfcfcgL ^fiT* 
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«»Lfc 0 fcfcMT%, RJtm^^J^—r^ (3 5ml) &M:Uc(D 

its - 4 - 7 5 ; - 1 2 - t°n y i?/ y -mmm (3 8 o 

m g , 9 9%) £#fc 0 
5 ] H-NMR (DMSO-d 6 ) 8; 2. 23 (1H, d d , J= 4 . 0, 1 

7. 2Hz) , 

2. 76 (1H, d d , J= 8 . 6, 17. 2 Hz), 3. 22 (1H, 
dd, J=4. 0, 10. 8Hz) , 3. 53 (1H, dd, J- 7 . 7, 10. 
8 Hz) , 3. 89 (1H, bs), 4. 30 (1H, d , J= 1 5 . OH 
10 z) , 4. 45 (1H, d, J=15. OHz) , 7. 3 0 (5H, m) , 

8. 3 2 (2H, b s) . 

(d) N— (1 -^;V-5-t^y-3-lfpy -lH-4^y 

4-75;- 1 — O-^V- 2-t°n y . SSfeS«:fflV>T^ MMfiH 5<D 
15 ^feHl!pi:-CS^S:tf*V\ N- (l-^y^;l/-5-^y-3-t°ny^ 
/V) - 1 H — T S^S— As- 5 F£#7h 0 

1 H-NMR (DMSO-d 6 ) 5 ; 2. 74 (1H, dd, J= 8 . 6, 1 
6. 8 Hz) , 3. 17 (1H, dd, J=5. 7, 10. 2 Hz) , 3. 5 
3 (1H, dd, J=7. 3, 10. 5Hz) , 3. 59 ( 1 H, bs) , 
20 4. 36 (1 H, d, J=15. OHz), 4. 53 (1H, d, J=15. 0 
Hz), 4. 55 (1H, m) , 7. 2 8 (5H, m) , 7. 5 5 ( 1 H, 
d, J=8. 7Hz) , 7. 82 (1H, dd, J= 1 . 5, 8. 7Hz), 
8. 20 (1H, s) , 8. 32 (1H, s) , 8. 74 (1H, d, J= 
6.6Hz), 13.26 (1H, s) . 

25 mmm4 5 (D^m-mzxKfc%n^\ ur^-rmiMm 2 0 8 -mmm 2 

3 3©te^£^j#Lfc 0 

mMtn 208 

N- ( 2 - 3r * V T if / ° > - 3 — f /^) -1H — f y^/-^-5-#/WK>f- 
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MS : m/z = 2 7 3 (M+ 1) 

mmm 209 

N-*/?u y°v \f;V- 1 H — f >$?y*—/V- 5 -#;HJ?3F-1f- 5 K 
MS : m/ z = 2 0 2 (M+ 1 ) 
5 HJfe^J 2 1 0 

N - */? v y^/v- i h — i °y?*S—jv- 5 5 K 

MS : m/z = 2 16 (M+ 1 ) 

mm'\ 2 1 1 

10 MS : m/z = 2 3 0 (M+ l) 

mmm 2 1 2 

N-Vi> p^^^/L— 1 H-4>?y?-/P- 5 K 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 14-1. 34 (5H, m) , 1. 

59-1. 81 (5H, m) , 3. 7 7 ( 1 H, m) , 7. 53 (1H, d, 
15 J=8. 8Hz) , 7. 83 (1H, dd, J= 1 . 5, 8. 8Hz), 8. 

16-8. 18 (2 H, m) , 8. 31 (1H, s) , 13. 23 (1H, 
b r s) . 

MMM 2 13 

20 MS : m/z = 2 5 8 (M+ 1 ) 
2 1 4 

N-S/* p^^vV- 1 H-^ 5 -#/wl^f-^ K 

MS : m/z = 2 7 2 (M+ 1 ) 
HMM 2 1 5 

25 n- (i - r^'-wf-zv) - 1 H-^y/y^v- 5 - A^*^t5 K 

MS : m/z = 2 9 6 (M+ 1 ) 

mmm 2 1 6 

N-7^-;v- 1 H— f >^/-;v-5-#/i^>l^ K 

1 H — NMR (DMSO-d 6 ) 5 ; 7. 08 (1H, t, J= 7 . 3Hz) , 
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7. 35 (2H, t, J=7. 5Hz) , 7. 63 (1H, d , J= 8 . 8 
Hz), 7. 79 (2H, d, J=7. 5 Hz) , 7. 94 (1H, d , J= 

8. 8 Hz) , 8. 2 6 (1H, s) , 8. 4 7 (1H, s) , 10. 2 
6 (1H, s) , 1 3. 3 4 (1H, b r s) . 

5 mmm 2 1 7 

N— (2-^^7V7^-^) -1H — f >?S—A'-5-%A'tf*rf-$ K 
MS : m/z = 2 5 2 (M+ 1 ) 
HMJ 2 18 

N- (3-7«^7*n/V) -in— f >^-/V-5-^sK^f-5 K 
10 MS :m/z=2 5 2 (M+ l) 

mmm\ 2 1 9 

N- (4 -^f/V7 a^^l/) - 1H — /U-5-*7V2j?^1?-$ K 
MS :m/z=2 5 2 (M+ 1) 
HJfeM 2 2 0 

15 N — (1H-- f^V-;!/-2-^;U) - 1 H-^f l/W—jV- 5 -#;I^>-y- 
5 K 

MS : m/z = 2 2 8 (M+ 1 ) 
2 2 1 

N- (4, 5-^tKn-l, 3-f7^-2-^^) -1H — f^^V— 
20 /V- 5-#;V#>f^ K 

MS : m/z = 2 4 7 (M+ 1 ) 

mmm 222 

MS : m/z = 2 5 2 (M+ 1) 
25 2 2 3 

N- [2- (f^Mn^f/V) 

MS : m/z = 3 2 0 (M+ 1) 
H»] 2 2 4 
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N- [3 - (MJ 7.^~fru-/ J-jV) y^i/jV] - 1 H-4 y^lf-lV- 5 --JjjV 
MS : m/z = 3 2 0 (M+ 1 ) 

mmm 225 

5 n- [4- (MJ7/Vtn^f» -O-vvV] -lH-^T 

MS : m/z = 3 2 0 (M+ 1) 
H»J 2 2 6 

N— [2- (MJ7;vto^^) -O-vvi/l -lH->fy^;v-5-* 
10 /v#3MJ*5 K 

MS : m/z = 3 3 6 (M+ 1 ) 
Hife0S 2 2 7 

N— [3- (MJ^^n^h^^) -Ovv/] -lH-f^7^-5-jj 
15 MS : m/z = 3 3 6 (M+ 1 ) 

mmm 228 

MS : m/z = 3 3 6 (M+ 1 ) 
20 m'&m 2 2 9 

N- [4- (^f;VTU) -<^vVV] -lH-^^/^-5-*M> 
K 

MS : m/z = 2 9 5 (M+ 1 ) 

mmm 230 

25 N- [4- (7 5;^*-^) ^Vv^kl -lH--fy^;V-5-*M* 
MS : m/z = 3 3 1 (M+ 1) 

mmm 2 3 1 

N- [4- ^yKVValwi/) -<y^] -lH-f^/->-5-*M' 
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MS:m/z = 330 (M+ 1) 

mmm 232 

N— (4-=hnKj/^) - 1 h— fy^yWv-5-*;H#? K 
5 MS:m/z=297 (M+ 1) 

mmm 233 

4- { [ (1H — f^jfy—A'-5-'fA'jJjls&—fl') 7 5 7] ^ 

MS : m/z = 3 1 0 (M+ 1) 
10 |»J 1 8 7 CD^fe^jp CTSJ&&?TfcV\ ^Ti-*i-*M 2 3 4 (Di^%) 

Sr-e-fifeL^o fcfcU «M2 3 3-e#fc^^ 4- { [ (iH-^y^/- 

mmm 234 

N- [4- (tKn^f^f/v) ^i/i^kl - 1 H-4>?*y*— /v- S-^/V/j? 
15 K 

MS : m/z = 2 8 2 (M+ 1) 

mm 2 3 5 

20 N- (4-tert-/f/K^) - 1 H—f "stf^—As- 5 -tf/VJj?^ 
5 K 

MS : m/z = 3 0 8 (M+ 1) 
H« 2 3 6 

N- (2, 3 -v^ b^i/^^vVP) - 1 H->f ^^'/-/P- 5 -*^^t 5 
25 K 

MS : m/z = 3 12 (M+ 1) 
HJfeM 2 3 7 

N- (2, 4-v 5 ^ h^v-^O-^v) -1H — f >^V— 5-*/V#^5 
K 
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MS : m/z = 3 1 2 (M+ 1 ) 
mm\ 2 3 8 

N— (2, 5->^ h^^y^fr) -lH-^y^7-;i/-5-^;^f 
K 

5 MS : m/z = 3 1 2 (M+ 1 ) 

mmm 239 

N- (2, 6-^ - 1 T y^j'wV- 5 -^rM^t 

K 

MS : m/z = 3 1 2 (M+ 1) 
10 2 4 0 

N— (3, 4-^ h^v^^/l-) 
F 

MS : m/z = 3 1 2 (M+ 1) 

mmm 2 4 1 

15 N- (3, 5-^7< h^-i/^V^) -1H-- ' { l/?*/^A>- 5-%As&*y- 
K 

MS : m/z = 3 1 2 (M+ 1 ) 
H»J 2 4 2 

N- (2, -1H — f 5-#^/Jf=*H- 

20 K 

MS : m/z -2 8 8 (M+ l) 
H«0 2 4 3 

N- (2, 4-v ; :7/V;<J-n^<>-Z/P) -lH--f^/^-5-*;^f : 
K 

25 MS: m/z = 2 8 8 (M+ 1 ) 

2 4 4 

N- (2, 5 -i/^^^-n^^^/V) -1H — < Is?"/*- J^— 5 -*/l/a}?^ff-: 
K 

MS : m/z = 2 8 8 (M+ 1) 
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mmm 245 

N- (2, 6-i/7;V$-u^yi>;V) - 1 H-^ V^y^V- 5 - *M>t ^ 
K 

MS : m/z = 2 8 8 (M+ 1 ) 
5 »2 4 6 

N- (3, 4--i/7^n-<Vv7V) - 1 H—f 5 -^7/I//K^f ^ 

F 

MS : m/z = 2 8 8 (M+ 1) 

mmm 247 

10 N- (3, 5-x/7/Ujrv3s<yz//]s) -ih — r >#-J—/v- 5-#/V/K=¥1?-5: 
F 

MS : m/z = 2 8 8 (M+ 1) 
«M 2 4 8 

N- (2, 3 - Kp - l -^yy*77 5 -- f -lH-^y^ 
15 y*~/v- 5 F 

MS : m/z - 2 9 4 (M+ 1) 
H»J 2 4 9 

MS : m/z = 2 6 6 (M+ 1 ) 
20 250 

N- (fcN<!J v^-4— - f/M^) - 1 H— i^W—fis- 5-#yV^>f-5 
F • M©^ 

(a) t e r t -Zt/U 4- { [ ( 1 H-^ 5 

25 HW4 5©#&K:!pCT£jS£fT&V\ tert-^/V 4- { [ (1H 

MS : m/z = 3 5 9 (M+ 1 ) 

(b) N— (bf-^y v 5 ^- 4-^/1^5^) 
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tert-^/V 4- { [ (1 H-/ V^V— /V- 5 -/^77/Wlf-/]/) T 

^y] tJ-M tr^y^y-i^/vjR^i/v-h (36. om g , o. 100 

mmol) ©1, (0. 4ml) (0. 7ml) U^Mm 

5 KlgiB.tMNHfrftolc*-l, (0. 2 0 Omg, 0. 8 0 

Ommo 1) MU ^a^T3««ft#L7h 0 RjS^JC 

T^M.-e«»ufc#, £Cfc*7'J-&5i&u WRMM\^x%bftim£L 
m&mmttz o. omi) ^t^wsTi«?a»Lf: 0 

IWLXN- -lH-^^/-;V-5- 
10 5; K • (29. 8 m g , 100%) £#fc 0 

MS : m/z = 2 5 9 (M+ 1 ) 

7 0(D^tlSr^Lfc o 

mmm 2 5 1 

15 N- (r b 7 1 Kn - 2 H- 1°7 4 f ;V) -lH-^^/-;V- 

MS : m/z = 2 6 0 (M+ 1) 

mmm 252 

20 MS : m/z = 1 6 2 (M+ 1 ) 
«M 2 5 3 

N-^/W- 1 H— f >^V-/l— 5 -jj/Utf^-y-K K 
MS : m/z = 17 6 (M + 1 ) 

mmm 254 

25 N-^n tVV- 1 H— f >^/-yV- 5 K 
MS : m/z = 2 0 4 (M+ 1) 
2 5 5 

N- (2, 2, 2-MJ7^tnx^) -lH-f>^-;l/-5-«^ 
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MS : m/z = 2 4 4 (M+ 1) 

mmm 2 5 6 

N- (3, 3, 3- f> y 7/lsJrv7n \?;l<) -lH-^^/-/V-5-« 

5 MS : m/z - 2 5 8 (M+ 1) 
H WJ 2 5 7 

N—f y/P fcf>- 1 H — f Vp-S—fV— 5 -%Astf2f-fr* K 
MS : m/z = 2 0 4 (M+ 1 ) 
m&M 2 5 8 

10 N— ( t e r t ~-f^-?V) - 1 H — f l^V"/^-^— 5 -#/l^rf-5: K 
MS : m/z = 2 1 8 (M+ 1 ) 
H«>] 2 5 9 

N- (2-tKn^-l, l -v^^/l^n^/v-) 
15 MS:m/z=2 3 4 (M+ 1 ) 

mmm 2 6 0 

N — ^ y^9VV- 1 H—f V^V-yV— 5 -^77V^>f-5 K 
1 H — NM R (CDC 1 3 ) 8 ; 0. 98 (6H, d , J= 6 . 4Hz) , 
1. 5 1-1. 58 (2H, m) , 1. 65-1. 77 ( 1 H, m) , 3. 
20 49-3. 56 (2 H, m), 6. 11 (1H, br s), 7. 53(1 
H, d, J=8. 8Hz) , 7. 84 ( 1 H, d, J= 8 . 8Hz) , 8. 1 
6 (1H, s) , 8. 21 (1H, s) , 10. 33 (1H, br s) . 

mmm 2 6 1 

N- (2-7< h^rvo^/O - 1 H-^ yy/^V- 5 - ^J/^>t 5 K 
25 MS : m/z = 2 2 0 (M+ 1 ) 
f?WJ 2 6 2 

N- (3~* h**y?nt°M -1H-- >V- 5-^2J?^f"5 K 
MS : m/z = 2 3 4 (M+ 1) 
MfJ 2 6 3 
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N— -1H — fy^y'-;V-5-AM>t5F 

MS : m/z = 2 0 6 (M+l) 
2 6 4 

N- [2- a^vl/j -1H — f y^y— yl/-5-^/VJj?^f- 

5 5 F 

MS : m/z = 2 3 3 (M+l) 
mMM 2 6 5 

N- [3- (^f>7;7) r/nfcM -lH-^^^-5-*;V^ 
f-5 K 

10 MS:m/z = 2 4 7 (M+ 1 ) 
H»J 2 6 6 

N- [2- -l-^^/V^^/V] 

MS : m/z = 2 4 7 (M+l) 
15 2 6 7 

N- (2-fc°P!J^y-i-^^x^) -iH-^y^v-5-*;v*> 

MS : m/z = 2 5 9 (M+l) 

mmn 2 6 8 

20 n- (2-tr-<y^-i— r/v^^) -ih->t^-/v-5-*^ 

K 

MS : m/ z = 2 7 3 (M+l) 
2 6 9 

N- ( 2 -^1/7* U V- - 1 H — f 5 -#71^ 

25 K 

M S : m/ 2 = 2 7 5 (M+ 1 ) 

mmm 270 

N- [2- (4-<y^;l/t^7-^-l--r^) ^/v] -1H-^^/- 
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MS :m/z = 3 6 4 (M+ 1) 

mmm 1 4 8 (D^mmzx&fc%n?j:\,\ uT^-rmmm 2 7 1 

£^$Lfc 0 fc*:U ilM2 7 0«N- [2- (4 — <y$?/I/fc?^7 i?> 

5 fc 0 

HffiM 2 7 1 

N- (2-^7^^- 1 — f/U^/U) - 1 H — f>jf'S~Jls-5-%A'ti>* 
K 

MS : m/z = 2 7 4 (M+ 1) 

io »j4 5 co^fe^2pcTSjs^T^v\ ur^-rmmm 272 

H»!]2 7 2 

N- [2- (l-^y^fcVyi;y-4-^;l/) -lH-^y^- 

15 MS: m/z = 3 6 3 (M+ 1 ) 

1 4 8 ©#fetcapCTKJSSr?TftV\ «T^^i-H»J 2 7 3 ©<fb£$i 
Sr^bfc 0 fcfcU »j2 7 2t#fcN- [2- 

20 mmm 273 

n- (2-tf^y^v-4->r/v3i^/i/) -ih-^^v-/v-5-^> 

MS : m/z = 2 7 3 (M+ 1 ) 

mmm 4 5 o^m-m cx^mv \ ^r^-r hmm 274 2 

25 7 5 0^-^^-^LYc o 
«M 2 7 4 

N, N - i/^ f /V- 1 H-^ 5 - iJ/k*>t 5 K 

MS : m/z = 1 9 0 (M+ 1) 

mmm 275 
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N, N - *yy° v tVV- 1 H — f — As- 5 - # f - 5 p 
MS : m/z = 2 4 6 (M+ 1) 
mW\ 2 7 6 

N— (1 -y^-jWy? c^vvl/) - 1 H-/ /V- 5 3; 

5 

1 -e#fc 1 H — f ^yy-/V-5-^7V7j?y^ (4 0. Omg, 0. 2 
4 7mmol) O^PP^y (2. 5ml) ^fcnifrfb^f - U /V (38. 
7 At 1 , 0. 4 4 4mmo 1 ) tN, N- v 5 ^ f;V*;VA7 5 F ($J 1 1 ) £r 

10 lLT#?)MSSrfh7tKP7 7y (1. 5ml) iS^LT, l-7i 
— ^p^W5 (1 3 Omg, 0. 7 4 2mmo 1 ) (DT hy t Kp 

7 7 > ( 2 . omi) ^toi?T u sa-c i s mmmmw Ltc 0 

%OMfc~?m& L fcft , ^tK«t" b y -7 A -e^jfe Lfc 0 $J£*«f L T # tz> ft 
15 fclE^f^v-y %?fr%yJ*#zfv> YJfyyj — (^n*M/^y-;V 

= 5 o/i~3 o/i x-mm) x-mmu n- ci-^^^w^n^^i/) 

- 1 H — f 5 5 F ( 6 2 m g , 78%) £#fc 0 

MS : m/z = 3 2 0 (M+ 1 ) 

n;»2 7 6^77feic2icTs^^T^v\ ur\^-rmmm2 1 7-mmm 

20 3 1 6 <D{k&Vn&&l&L1t 0 
H« 2 7 7 

1, 3 -If* [ (lH-> 0?^—/l>-5-' i/Kft/V/JwV) 7^7] v^i=^ 
^> 

MS : m/z = 4 0 3 (M+ l) 

25 mmm 278 

cis-N- (2-T5 - 1 H-4 >yy'~/U- 5 -jtj/lstf 
F 

MS : m/z = 2 5 9 (M+ 1) 
«f^J 2 7 9 
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trans-N- (2-75/^0^^) -lH-^f 1/ 5 —jj 

MS :m/z = 2 5 9 (M+ 1 ) 
2 8 0 

5 N- (1 -^^;Vv^t2-^rvvV) -1H — f 5 5 

K 

MS : m/z = 2 6 8 (M+ 1 ) 
2 8 1 

N- (2-p* f^v^^-Z^) -lH--fy^y^-5-WW5K 
10 MS : m/z = 2 6 8 (M+ 1 ) 

mmm 282 

N- -lH->f^^-5-*;v^t5 k 

MS : m/z = 2 6 8 (M+ 1 ) 
2 8 3 

15 N- (4-^I>^7x^) - 1 H-^f y^y-/^ 5 -*/V*>t ? K 
MS : m/z = 2 6 8 (M+ 1 ) 

mmn 2 8 4 

N- [2- (T5y*/V#=/V) 7^/1/] -lH-^^/^-5-*^!l? 
^5 K 

20 MS : m/z = 2 8 1 (M+ 1 ) 
»FJ 2 8 5 

N- [3- {T%J%^=-^) 7j^] -lH-^f^7^-5-^f 

MS : m/z = 2 8 1 (M+ 1 ) 
25 HWJ 2 8 6 

N— (2 - 7;K^-n-7--r.^;iy) - 1 H->f 5 - *;^f * K 
MS : m/z = 2 5 6 (M+ 1 ) 
l« 2 8 7 

N- (3-7;kfn7x^) - 1 H-^ y^y 5 -*M>f 5 K 
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MS :m/z = 2 5 6 (M+ 1 ) 

mmm 2 8 8 

N— (4-7;VtD7x^) - 1 H-^ y^^/i/- 5 - *M>t ; K 
MS :m/z = 2 5 6 (M+ 1 ) 

5 mmm 2 8 9 

n- try v 5 ^- 2 — i/v- 1 h — r ^ps—as- 5 f 

MS : m/z = 2 3 9 (M+ 1 ) 
H»] 2 9 0 

N- try v>^- 3 -JjV- 1 H->T JV- 5 K 

10 MS: m/z = 2 3 9 (M+ 1 ) 
HJfe^J 2 9 1 

N-tf y v^-4->i/v- lH-^y^/- /v-5-*yv#^5 K 
MS : m/z = 2 3 9 (M+ 1 ) 
2 9 2 

15 N-t°y ^^y-2-^;V-lH-/fy^- /V- 5-#/V#>f-5; K 
S :m/z-24 0 (M+ 1 ) 
HJfeflJ 2 9 3 

N— ( 1 H— 1 , 2, 4- hV i)V) -lH-^f^/-;V-5 

20 MS :m/z-2 2 9 (M+ 1 ) 

mmm 294 

N- (lH-7f7Ty^-5-^) -lH-^^Y^-5-^/V#> 
f 5 K 

MS : m/z = 2 3 0 (M+ 1 ) 
25 2 9 5 

N- (1, 3-f7^-2-^;v) 
5 K 

MS : m/z = 2 4 5 (M+ 1 ) 
JIM 2 9 6 
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N- (1, 3, 4 -=f-T ^'TV'-IV- 2 — i;V) - 1 H- + y'/y'-jV- 5 - # 

MS:m/z=2 4 6 (M+ 1 ) 
2 9 7 

5 N- ( 1 H-^^X^f 5 ^y-;V- 2 - 1 H- + y$V*-)V~ 5 

MS : m/z = 2 7 8 (M+ l) 

mmm 298 

10 5 K 

MS : m/z = 2 7 8 (M+ 1 ) 

mmm\ 299 

N— ( 2 - ^ ^-/WO^/V) - 1 H — r 5 5 K 

MS : 1x1/2 = 2 6 6 (M+l) 
15 MMM 3 0 0 

N— (3 -^^-jV^yyjV) -1H — f^-/V-5-*;V*>f?K 
MS : m/z = 2 6 6 (M+l) 
H«J 3 0 1 

N— (4-^/W<>"v7l/) -lH-^^/^-5-*/V^f;K 
20 MS : m/z = 2 6 6 (M+l) 

mmm\ 302 

N- (2-^ h^r^y^) -1H — 
MS : m/z = 2 8 2 (M+l) 
|«!] 3 0 3 

25 N— (3-7* h^^VvvP) - 1 H— f >^V-/V- 5 -#/V*>f- 5 K 
MS : m/z = 2 8 2 (M+l) 

mmm 304 

n— (4-^bdf^y^v) -ih — fyyy^-5-*M>f5F 

MS : m/z = 2 8 2 (M+l) 
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mmm 305 

N- - 1 H-f 5 - *M>t 5 K 

MS : m/z = 2 7 0 (M+ 1) 
HMJ 3 0 6 

5 N- - 1 H-^ yyy^V- 5 -*;V^>f 5 K 

MS :m/z = 2 7 0 (M+l) 
SlifeM 3 0 7 

N— - 1 H— ' f V^V— ;V- 5 K 

MS : m/z =2 7 0 (M + 1 ) 
10 MMM 3 0 8 

N- [4- (T^y^fvv) ^^v?/V] -lH-f^7wl-5-^^f 
5 K 

MS : m/z = 2 8 1 (M+l) 
&6fe0!l 3 0 9 

15 N- [3- (7^;^fyV) -O-vvV] -lH-^y^/W5-^^f 
^ K 

MS : m/z = 2 8 1 (M+l) 

mmn 3 1 0 

1, 4 -if* [ (1 H-Z^V^^- 5-+A^/w£-/v) 75/^f;H -< 
20 ^> 

MS : m/ z = 4 2 5 (M+l) 
^Jfe^ 3 1 1 

1 , 3 - tf* [ ( 1 H- + >^/— /V- 5 7^/^ ^< 

25 MS: m/z = 4 2 5 (M+l) 
H»J 3 12 

N— (XV />"- 2-+yW-7-vl') - 1 H-/f 5 - *;V3j?^f 5 K 

MS : m/z = 2 5 3 (M+l) 
3 1 3 
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N- (fc°y^y-3 — (Astf-jV) -lH-/fy^;l/-5-»^t5 K 
MS : m/z = 2 5 3 (M+ 1 ) 
3 14 

N- (t°y> ? >'-4 — f/V^^V) -lH-^y^/-/V-5-*M>t5K 
5 MS : m/z = 2 5 3 (M+ 1 ) 

mnm 3 1 5 

N- (2-7])jV*^jP) - 1 H — f^V— A— F 
MS : m/z = 2 4 2 (M+ 1) 
3 1 6 

10 N- {^>-2~- iVP^^Vv) -lH-^y^;v-5-*;^t$ K 
MS : m/z = 2 5 8 (M+ 1 ) 
HffiM 3 1 7 

N- (1H-- fy^/-;V-5--f;V) t°^y v ; y-4-^/V*>7 5 K<£>-nJ$ 
(a) ^y^/V 4-^n^E- 1 -h°^y^^^/V#>e/V--h(D^ 
15 4-yn^t°^y v^V • ^b7jc^M (3. Og, 12. 2 mm o 1 ) <Z)x 
YyMYnyy-y (30ml) mWtiZ-, 1 - { [ (-^vv^^rvO * 

^v'} -2, 5-t°aU^^ty (3. 20g, 12. 9 
mmo 1) , N-^;WtA^y 1/ (1. 62ml, 14. 7 mm o 1) , 4- 
N, N-^W^yt°y^y (3 0mg) S£ttl6^F«L 
20 fc 0 K&fS&Tk+fc?^ ^g^^KCrttBL/c 0 »Ji§r 1 N-»iSt 

^^v-yz/^/vyjyA^P^ (^-\y^/^^jv= i / 1 -ci§ 

ffi) Tft^u -^/a- 4-t*b^ i-t?-<y (3. 

5 8 g , 9 8%) £#fc 0 
25 (b) -O-vvV 4- (Tir^Wf-^) - 1 - t?^ V h © 

-<y^;v 4-7/n^E— i -t°^y h (3. 5g, 1 1. 

7 mmo 1) ON, N-^^*M7 5F (2 5ml) ftf^ ^^T^ 
«^#yt7A (1. 47g, 12. 9mmol) SrflP*., lfilCT16^ 
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$ b k 6 o °cie:T 3 mmmn ltc d sjs^**tf ^af?, it^^-e^tii i>tc 0 
^mm&ma-kmix-m&Lxfrib, &7mmr?*$'VJ*x- i 8Mu m%%m 
ra* vxn btitmm^iy v # 7^pvf^7^- (^^f-^/w 
gj3i^= s / 1 xmm) xmm u -o-v^ 4 - (r±f-/^-r) - 1 - f 

5 -<y S^#/l^>>'V— b (2. 6 1g, 7 6%) &r#7fc 0 

(c) 4- p n ;*7U3ifc =./!✓) 1 - t°«< I) i/^-^iVr^ 

^y^/v 4 - (Tir^V^) - 1 - fc^y v^^/Vtf^v'V'— h ( 1 . 4 
5 g, 4. 9 4mmo 1) ©S^^V^ (10ml) (4 0ml) 

10 mm^, 0°C(CT«^»A$«^b4B#M#Lfc o »JlSf^fL 

U »jK*«£ES*LT, -^v^ 4 - p p */l^^/V) _ i _ y 
>#7V#>i/t/-h (l. 5 8g, 10 0%) £#fc 0 

(d) 5--hn-l-rh7t Kn - 2 H - If 7 V- 2 —f;l/- 1 H-^f V 
15 ?*/—A'<D&l& 

5-~ hP^y^y— 7V (2 0. Og, 12 3mmol) Oil^fUV (4 
OOml) jgSRl, iKT3, 4-v f tFn-2H-fc"7y (16. 8ml, 
184mmol) , p-^x^*y8 (4. 22g, 2 4. 5 mm o 1 ) 

M^ra* ut# b y # 7^pvf^7^- (-df 

f->/gfi|t:x^=5/lT«t}) TtlL, 5-xfp-l-rh7t Kp- 
2H-h°yy-2-4^-lH~^>y^—^ (2 6. 6g, 8 8%) ^#fe G 

(e) l-rF7t Kn-2H-t: t 7>-2-^- 1 H — f >Jf -/—;]/- 5 
25 -T5V©-g"fig 

F7l- Kn- 2H - tf 2 — f A— 1 H--f IspS—fl, 

( 3 . 6 9 g , 14. 9 mm o 1 ) ©gj-gfcm^vv (50ml) £ rc^ j ( 5 
0ml) <Di&&m&fcs 10%Pd-C (300mg) ^.f-JE^Tg 



WO 02/100833 PCT/JP02/05609 
143 

ZklZLXV, l-7f7fc Kn-2H-t°7>--2-^7V-lH— <ls?y—>\> 
(1. 79g, 5 5%)*#ft, 

(f) -O-^/V 4- { [ (l-fh7k Kn-2H-t°7>--2— fyv-l 
5 H — f lsjr->S—jV-5-'(M 7 5 y] ^VtfwV} -1 -t°-<y ^V^yP^dr 

1-f h7t Kn-2H-f7>-2->f;V-lH-^ yV-5-7 5 

^ (1. 0 4g, 4. 7 9mmol) t^^vVV 4- (^pp7;V«) - 
1 -fc°^y v?y7J7V7i?^Vl/- h (1. 5g, 4. 74mmol) (DWk**5-\s 
10 7 (5 0ml)ifc CCIIT MJ^/KTS ^ (0. 7 8 9ml, 5. 69 
mmo 1) fcbq*., 0tia3OM Sii-l-T 1 5 Lfc D £fjS$^7.K 

Mg£MJ£« LT# iX7t?»^ ^ y 7J yvl^TJ 7A^vF^7-f- (^p 

n ^7va/im^^= 3 / 1 tmm) xmmu 4 - { [ ( 1 -x 

15 f7tKn-2H-t'77-2 — OP- 1 H — f V^y*— /V- 5 -yf/V) 75 
y ] 7,}V1£~M — 1 — tf^y e/^TJ/^^v-V— h ( 1 . 3 2 g , 5 6%) £ 

(g) ^y\/)V 4-[ (lH-^^/-;V-5-f^75y) 7W^-/V] 
tf^y v^- 1 -7J/^^^V- 

20 ^^VVV 4- { [ (l-7h7tKP-2H-t°77-2-^/V-lH-f 

f (5 0 0mg, 1. OOmmo 1) ©tft/f77 (5 0ml) ifi 
ntMJ7/VtPSI (5. Oml) £7/^ 2NM£#Lfc 0 R««|fL 
TtfH^ ISfP^Tk^hy y^TkM^Pri, S^^7Vt:tttBLfc 0 

zi-tj 7 7a y n -v- h y yy (y nn*M/^ y- y — 7^= 5 0/1 t1t£B) -e 

WML, -Ov^ 4-[ (1 H-^>-^y-yU- 5--f/PT5y) *;l/#:^rt/] 
II iy-y-l -tuV^^yV- Y ( 3 1 7 m g , 7 6%) £#7c 0 

(h) N- ( 1 H-4 yyy-7P- 5 — f/V) tf^y ;/7-4-7;l/*77 5 
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-<v'y/v 4-[ ( l H - Y yyy-;v- 5 — f jvt % J ) */vjJwi/| tf^y 

C'V- 1 -7J/VaK>->U- f> ( 2 5 0 m g , 0. 6 0 3 mm o 1 ) Ool^/— /I/ 
(15ml) jgjfcm, SaHlT^StTV^^^^ (2 5 0mg) , 10%-Pd 
5 /C (5 0m g ) £Jnx, lB#Ffl«Ut D ^.mm^y^i Yh^, 5?RSr* 

( 1 1 6 m g , 6 9%) £#7c 0 
10 : 1 2 0 — 1 2 3 °C 

H»J 3 1 8 

N- (1 -^^-^/Vtf^y f/V) -N-^f/^-lH— f^/-;P 

(a) N- (1 -2, 2, 2-M)7;Pto 

15 - N - * 5WTir h T 5 R©-a-$c 

6 0%-7«tMJ^ (14 7nig, 3. 6 7mmol) ©7h7tKn 
~7JV (2 0ml) mmm^, iSttN- (!--<;/>>/V-4-fc 0 ^y^ 
7V) - 2 , 2 , 2 - h ] J yjVirn 7tb7$K (1. 0 g , 3. 49 mm o 1 ) 
SrtoT, 3 0^ft#Lfcilc, a^^^^P (0. 2 3 9ml, 3. 8 4 
20 mmo 1) £r»T, 5«»Lfc 0 K«&7.k^K:&#\ »^;^tttH 

g^f!/i;^7A^7 F^77^ - (^pn*M/^y^= 10 0 
/ 1 tfffifilu n- ( i —<yi?/u- 4 - 1?^ y - 2 , 2 , 2 

- h I' - N-^ f-zbT-b hT 5 K (7 3 1 mg, 7 0%) £#fc 0 

25 (b) 1 <>^-N-7<^t 0 -<y i^y-4-7^©^ 

N- (l-^y^-4-t^yy'-;V) -2, 2, 2-MJ7/l/tn-N- 
^ ^T-l? h7$ K (7 20mg, 2. 40 mm o 1 ) — A y ( 1 4 

ml) t?K (2ml) ©i^», (6 6 2mg, 4. 

7 9 mm o 1 ) ^TJP^T, 5 0°C\<lX 1 . 5 ^#bfc 0 ®««ff Lfc# 
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N-^;VtXy^y-4-7^y (6 2 9mg, 10 0%) £#fc 0 
(c) N- (l -^y*J/ist°s<V i?y-4-' iM -N-^f;KiH--fy 
5 ^V-/V-5-#/^>1^ FO-^jt 

1 tffc 1 H-^ 5 (2 8 lmg, 1. 73 

mmo 1) ON, N-^f;V*M7? K (1 0ml) f§^^> 1 — ' Oi? 
/WN-yf;VtViji/y~4-7r/ (3 9 0mg, 1. 9 1 mm o 1 ) „ b 
y sl^/UT ^.y (0. 29ml, 2. 08 mm o 1 ) „ 1 -asf-tV- 3 - ( 3 ' 
10 - is* J-;VT ^;^P \f/V) %jVtf*M $ K • — ^BM- (499mg, 2. 60 
mmol), tKB^^f5 7^ (2 8 1mg, 2. 0 8 mm o 1 ) 

15 ;lsJ*/mk^^?vvMJ±/*$ S -^XW&) Ti«U N- ( 1 
Vv>/Hf-<y 5?^- 4 — f 7V) -N-^ 1 f 5 

F (5 0 2mg, 8 3%) 
'H-NMR (DMSO-d 6 ) 5 ; 1 . 6 1 (2 H, m) , 1.7 8(2 
H, m) , 2. 8 3 (5H, m) , 3. 3 9 (2H, s) , 7. 2 9 (6 

20 H, m) , 7. 5 7 ( 1 H, d, J= 8 . 5 Hz) , 7. 7 8 (1H, s) , 
8. 1 2 (1 H, s) , 13. 22 ( 1 H, s ) . 
HJfefll 3 1 9 

N-^fVl^-N- 4-4 As- 1H — f 5 -77A'#>i7- 

5 FO^Jt 

25 ilf(3 18tWcN- (1 — <^^/Vtf^U i?>-4-4M -N-^J-JV 
-lH-^y^-;V-5-A;^t5K (4 3 5. lmg, 1. 25 
mmo 1) 0^/-/V (10ml) JgflEl^ ^giUT^X^-^ (40 
Omg) N 1 0%-Pd/C (8 0mg) fcj&IlaL. 2^W3SSELfc 0 
7^ F£iiU 5^tr«*lbT#b^^ffiSr^y*^^7^^a^h^7 7 
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F (2 4 7mg, 7 7%) £r*#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1.6 1 (4H, m) , 2.12 
5 (2H, m) , 2. 9 2 (3H, s) , 3 . 3 2 ( 2 H, m) , 3. 3 2 
(1H, m) , 7. 3 3 (1H, d , J= 8 . 5 Hz) , 7. 5 4 (1H, d, 
J= 8 . 5 Hz) , 7 . 7 8 ( 1 H, s ) , 8 . 1 3 ( 1 H, s ) , 13. 
2 3 (1H, s ) . 

mmm 320 

10 4- (t^y v>^-4— -iH-fy^y-;i/©M 

(a) 3- (7tW^/) -2-^9VV7^~A- 7-t?^^tf>^/jJc 
S*»H^Ts »K::fc^-C3--hP-0-^ (10. Og, 6 5. 
3mm o 1 ) (D*?y—/V (2 0 0ml) 1 0%P d-C (l . 0 g) 

15 mmm^xmhfitz.m&tt, mm^M-mm^^t^ks do. o 

ml, 170 mm o 1) , tfU^y (10. 6ml, 131 mm o 1 ) £#B?L N 

£«ilU Ml±T^T^^^§r.t^J;^, 3- (T^W^y) -2-^ 
=f-;vy^.=-;v T^T-h (12. 7g, 9 4%) £#fc 0 
20 'H-NMR (DMSO-d 6 ) 5 ; 1. 96 (3H, s) , 2. 04 (3 
H, s) , 2. 29 (3H, s) , 6. 89 (1H, d, J = 8. 0Hz) , 
7. 16 (1H, dd, J = 8. 0, 8. 0Hz) , 7. 28 ( 1 H, d, J 
= 8. 0Hz), 9. 3 9 (1H, s) . 

(b) lH-fyf/-;V-4-t-/V©M 

25 3- (Ti'WU) -2-*^/U7^~j]s T±T~ h (12. Og, 5 
7 . 9 mm o 1 ) ©gti^^vV (12 0ml) Sfi(CT»g^ (16. 

4ml, 17 4mmo 1 ) , T^/f/VT^-^^nY^ K (9 3 3mg, 
2 . 9 0 mm o 1 ) N V !7 A (11. 4 g , 1 1 6 mm o 1 ) , ffiffiSfe-Y 

yj^/V (11. 7ml, 86. 9mmol) £3JP?L 7R#ra«Lfc 0 R« 
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^y/mm^/i=3/D x-mmi-tco m^x, -/ $ j ~>v (somi) \m 
mu mufcx 2N-M^t h y (47. 9 m 1 ) »it > 1 « 

- ;^ 2/l)-Cf iL, lH-^y^/-;V-4-t- 

;V ( 3 . 6 2 g , 4 7%) &#fc 0 
10 1 H — NMR (DMSO-d s ) 5; 6. 36 ( 1 H, d, J = 7. 9 

Hz), 6. 92 (1H, d, J = 7. 9Hz), 7. 19 (1H, dd, J 
= 7. 9, 7. 9Hz) , 8. 01 ( 1 H, s) , 10. 00 (1H, s) , 
12. 85 (1H, br s). 

(c) 4- (fcJ^y 2?>-4-' iJV^r^y) -iH-^y^7-^c^ 
15 1H — fy^-;V-4-t-;V (2 0 0mg, 1. 49mmol) ©7f7 
tKP77^ (10ml) 0mtert-7*^ 4-fcKcr^> 

t°-<y v?V- 1 -tf/HK^P'- h (3 0 0mg, 1. 4 9mmol) % hy7 
au~?Vfo7,7 4V (4 3 0mg, 1. 6 4mmol) , 4 0 %- V^'y^jVT^/ 
^/V^^v^W h^PP^^ISS (0. 8 5 5ml, 1. 79 
20 mmo 1) 1 NF^^Mfc#i&L^ 0 SJ£«^H« 

L#b^JH^^P*W (3 0ml) fc?§$?U lM-*» 1- 'J ?A 
7Kf« (2 0ml) Xm&Lfc 0 ??T>\ ^nn*M (3 0ml) tttttlU « 
g^MzkW^^^^-ATW^L/to ^tl^Mtli U# b ft y 7J 

*fAs%7&Zxi'*\>? ! 7'7 4- (^f-i//St^^/V-c1§tti) T^SL7t 0 # 
25 ^^ifc^^^r^^y-^ (2 ml) IC&flfU Sfitt 4N-Sl-^fy 
(2ml) £7JPx.fc 0 2BfTO> ^^^i±MU#fc^fca^^^^y- 
;V (5ml) fcigflfU ^Ht2M-«tfy ?A>fcME£iSTLpH=l 0 

o p*^A/^ $ J—)V= 1 0/l^nn*M/^/-/l// (1%- 
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N H 3 a q ) =10/1«) Tift^U 4- (fcV< V V^s- 4 — ( jV-fr* 
is) -lH-^V^/-^ (10 3mg, 32%) &#fc 0 
gt£ : 162-165 °C 

mmm 3 2 1 

5 4- (fcf^y v 5 ^- 3 -- Ol^=^» -1H — fy^/-;V 

(a) tert-^;V 3 - t Kn ^i/- 1 - fc^y h 

(3. Og, 2 9. 7 mm o 1 ) <D n P ^ * ^ 
(30ml) m&KXi?- t e r t -^A^-aS*— > ( 5 . 83 

10 g, 2 6. 7mmol) ©^nn^^y (10ml) WtifcZMx., 1 5 H#« 

o . 5 M-«£Bfak*# y ? ^mm, m^mym-r h v v ± u«n 

15 LT#e>tLfc^aESr^^f->'SrJa^.T3gft'fbU • IfcltT, t e r t 

^/V 3 - t Fndr->- 1 - t°^y ^^A-tfc^v-^— h (5. 17g, 8 7 
%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 5; 1. 46 (9H, s, 1. 99 (2H, 
m) , 3. 3 4-3. 4 9 (4H, m) , 4. 4 5 ( 1 H, m) . 

20 (b) 4- (t°^y v^-3-^/t^dfiy) - 1H— f y^^-ZV©^ 

t e r t-y^/V 3-fc Ka=¥^- 1 -t^y ^/V^v'W^ffl^ 
-C, ^»!l3 2 OO^^fpCrSJ^Sr^VX 4- (fc^y ^V- 3 -4^ 

- 1 h--t >-^y-/u^#/c 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 67 (1H, m) , 1. 94 (3 
25 H, m) , 3. 0 8 (2H, m) , 3. 2 7 (2H, m) , 4. 8 8 (1 
H, m) , 6. 6 4 (1H, d , J= 8 . 0 Hz) , 7. 12 ( 1 H, d, J 
= 8. 0 Hz) , 7. 2 4 (1H, dd, J-8. 0, 8. 0 Hz) , 8. 1 
9 (1H, s) , 8. 73 (1H, br s. ) , 13. 06 (1H, s) . 

mmm 322 
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4- {T^i^y-A-^ ;v^y) -lH-^{^7-;v©^ 

(a) 1 -^y-yjV-A -T-fe?VV y(D&1$ 
l-^/V-4-^!)F> (2. Og, 10. 6 mm o 1 ) (D}$ J—jV 

(4ml) -15TCttN-^f^-N-^hoy!?^y (1. 3 9 

5 ml, 10. 8mmol) &- 5 TOT^o J; 5 3 0 ^M^»tT» T l>tc 0 
^©F^Kl, SfeflS^y^is (6 5mg, 0. 4 2 3mmol) £/>*-f o#Px_7t 0 
-1 5°C^r,W»#, atiSLT#f)tLfcaSg^^JEW*U M^v^^ 

10 i«^r?^J±W* LTtf-fcMlrv/ y 7J 7A^P-7f^77^- (-s 

^-i^v/IM^^- 2 / 1 -e^tH) rltM U 1 — 5 y^y/v- 4 - TirW > 

( 6 6 2 m g , 3 1%) §r#fc 0 
1 H — N M R (CDC 1 3 ) 6 ; 1. 84 (2H, m) , 2. 54 (2H, 
m) , 2. 60 (2H, m) , 2. 73 (4H, s) , 3. 65 (2H, 

15 s ) , 7. 2 5 (5 H, m) . 

(b) 1 /KD-g-J$ 

tR^U^^AT^^-^^ (5 7mg, 1. 5 0mmol) ©^mfvWn^ 
;va^—j-;v (5ml) WMM~C, 0°C{^T 1 — ^<yx//V— 4 — Ti?/^/ y (6 1 
Omg, 3. OOmmo 1) (8ml) SSS&flP*., 1 Bf RU 

20 »L/t 0 RjSffifc, 7X (0. 0 5 7ml) , 2 N-7KBfeft^ h V V AimWt 
(0. 114ml), 7^(0. 171ml) ^M^m^ WfoW&vf^sy 
A«L, »M*UWi^^y^^7A^vf^7 7^ 
- (^f->/Slfe^^=l/l, ^DO*/vV^/^=3 0/lT'i 
til) "T?»9SiU, 1 — <^^V-4-T^V-/V (5 16mg, 8 4%) &r#fc Q 
25 1 H — NMR (CDC 1 3 ) 6; 1. 52-1. 81 (4H, m), 1. 8 
7 (1H, m) , 1. 9 6 (1H, m) , 2. 4 4 ( 1 H, m) , 2. 5 3 
(1H, m) , 2. 7 7 (1H, m) , 2. 8 7 ( 1 H, m) , 3. 6 7 
(2H, m) , 4. 0 8 (1H, m) , 7. 2 8 (5H, m) . 

(c) t e r I -y^-lV 4-fc Fp^->7^y- 1 -#/t^3r v"t/- h<D 
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l-<yi?;V-4-7tVVwV (45 0mg, 2. 19mmol) ©x^y 
-JP (10ml) mWte, gWtTl/te-Vl* (9 0 Omg) , 1 0%Pd-C 

(2oom g ) ^mk., iMiifc 0 Rj&m*-t7<< wmmu mmmm 

5 LT#6*T,ft»S©J?^ n n^>- (10ml) ii&Ct^- t e r t 

--ff/WiJ*- /K^— h (0. 5 0 4ml, 2. 1 9 mm o 1 ) ^JDx, 1 9B| 

10 /l/= 2 / 1 -eflSFttl) til U t e r t -^/^ 4 - t Kp ^ v'Tif 1 
-77/P/Jf ^5/ h ( 3 3 3 m g , 7 0%) £#fc„ 

: H-NMR (CDC 1 3 ) 5 ; 1. 5 0- 1. 9 2 (6H, m) , 2. 3 
9 (1H, s), 3. 11-3. 42 (4H, m) , 3. 77 (1H, m) . 
(d) 4- (TifV^-4— -lH-s(l/t?V*-jV(D&$L 
15 t e r t-y^JP 4-h Kn ^i/Y-&s*Zs- 1 -•frfWtf^Z/V — V SrffiV^ 
H»!|3 2 O^fetZLSpCTKJ&fcfivfel^ 4- (Ti?^- 4 — f /l^^) 

- 1 h— f yW-jvm%t^ 

Bt& : 187-188 °C 
3 2 3 

20 trans-4- ( 1 U--f -y^y*-;V~ 4 — < /V^vO -v^n^f-^T 

(a) trans-2- (4-t Kp^^^n^i/^) - IH-^y^y 
K-^-l, 3 (2H) 
4-757^P^f;^'M (1. 0g, 6. 59mmo 1) ©7K 
25 (15ml) (1. 64g, 11. 9 mm o 1 ) , 

N-i;Mibdi-v/7^;H$F (1. 5 9 g, 7. 2 5 mm o 1 ) 3 

77^- (^if-y/^gferc^vi^ 2 / 1 ) TltBU trans-2- (4- 
tFn^^o^v'/V) -lH-^fy^yF-;l/-l, 3 (2H) -v^y 
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( 8 2 3 m g , 5 1%) £r#fc 0 ■ 
'H-NMR (DMSO - d e ) 5 ; 1.27 (2H, m) , 1. 68 (2 
H , m) , 1. 8 8 (2H, m) , 2. 11 (2H, m) , 3. 4 4 (1 
H, m) , 3. 94 (1H, m) , 
5 4. 6 3 (1H, d, J=4. 2Hz) , 7. 8 3 (4 H, m) . 

(b) cis-4- (1, 3-^^-y-l, 3-i?hKn-2H — f y-f y 

xi^ir-y)V 4-~ hP^yyx- V(D^f% 
trans-2- (4-t Kp^^p^v'/V) -lH-^y-fVF-^ 

- 1 , 3 (2H) -*?3r> (3 5 9mg, 1 . 4 6 mm o 1 ) (DT h?t Kp7 
10 7^ (15ml) 'MWLK, Otttp-^hP^clli (245mg, 1. 46 

mmo 1 ) , hV ~7^~ Asfcy^y 4 y (422mg, 1. 61 mm o 1 ) % 4 0 
h/h^3i^$! (0. 7 3ml, 1. 61 
mmol) SrJp^., 0°Ctt3 0M 3 0#ra^#Lfc o K« 

£^ff LT#bft«?g£, 6 0 o C(utx^;-/V (10ml) b^V7Pt° 
15 /H-T/MlOnil) »U £CfcJ|g*$rj#EttiaU 

cis-4- (1, 3-^^y-l, 3-^t Kn- 2H— f y-f>-K-^- 
2 — f/V) v^P^rvVP 4-=- fP-<yy'x- > (4 2 7mg, 7 4%) ^ 
#fc 0 (427mg, 74%)Sr#7t 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 66 (2H, m) , 1. 80 (2 
20 H, m) , 2. 0 5 (2H, m) , 2. 5 4 (2H, m) , 4. 18 (1 
H, m) , 5. 2 3 (1 H, m) , 

7. 85 (4H, m) , 8. 31 (2H, d, J = 9. 0Hz) , 8. 40 
(2H, d, J = 9. 0Hz) . 

(c) cis-2- (4-tKa^^P^;/;V) -1H — i s J4>V- 
25 JV-I, 3 (2H) -ttW&tft 

cis-4- (1, 3-v^^y- 1 , 3 -^t Kn - 2 VA V K— /i^ 

- 2 -4 A- ) 'yp n-^is/V 4-— hn^y^x- h (2. Og, 5. 0 7 
mmo 1 ) ©y ^7-/1/ (40ml) k^hyt Kp77> (40ml) ©?j§-£ 
M^Ocy 0 C C^T 2 8 %-7" h y >7 h^-> K ( 1 . 0 4ml, 5. 07 
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mmo 1) 0tCT3 0m i^tlStT3. 5«t#Lfc 0 ^ 

JSfeO. 5M-?iKK***y ^A**8^*inx.> pH=4 £ LfcfH^ 

-etmu mtmms±^ lt# e> ^ y # ^ a * a ^ 

5 ^77^- (-^^f-^/«^^=3/l) U c i s-2- (4- 

tKn^WP^'^) -1H — < 1 , 3 (2H) -S^v 

( 9 3 2 m g , 7 5%) 
X H-NMR (DMSO-d 6 ) 8 ; 1. 42 (2H, m) , 1. 48 (2 
H, m) , 1. 7 3 (2H, m) , 2. 5 0 (2H, m) , 3. 8 5 (1 
10 H, m) , 3. 96 (1H, m) , 

4. 38 (1H, d, J = 2. 2Hz) , 7. 82 (4H, m) . 
(d) trans-4- (lH-^y^/-/P-4--f;^'» -S^n^ 

H»tj3 2 0 (b) H--fy^/-;V- 4 -^-A- (13 1mg, 0. 

15 9 7 7 mmo 1 ) ®7 h7tpn77^ (1 0 ml) ft^d, 0°ClCT c i s - 
2- (4-tFP^>^PA^) -lH-^y>fyK-/l/-l, 3 (2 
H) -v>;T^ (2 1 5mg, 0. 87 9 mm o 1 ) „ h U 7i^*77^> 
(2 8 3mg, 1. 0 7mmol) , 4 

h-^PP^^ygi (0. 6 7 2ml, 1. 17mmol) 30^ 

20 &mu\^uLtc 0 ,«m#f^ Mt»iiu#bMi^^D* 

(5 0ml) ICiStfU lM-7K^b^fy^^7K^m (2 0ml) Tgfe^L 
fc 0 f?t>\ ^nn*M (2 0ml) -CttffiU ««^^zKM^^^^^ 

25 3 0%-^W5>A^y-^ (2ml) SrJn*., 15##«Lfc 0 4 fl# 

77^ - ( : 7 n p zJvVi*/^ ^ ./ -;v= l 0/l^nn*M/^;-/V/ 
( 1 %-7y^-77j(gS) =10/1 Tlttt}) TitMU trans-4- 
(lH-^y^/-/V-4-^fW-» -7^o^t77 5y (llmg, 
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5. 6%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1.22 (2H, m) , 1. 48 
(2H, m) , 1 . 6 9 (211, b r s) , 1 . 7 8 ( 2 H, m) , 2. 
0 7 (2H, m) , 2. 6 5 (1H, m) , 4. 43 (1H, m) , 6. 
5 5 6 ( 1 H, d, J= 7. 5 Hz) , 7. 0 4 (1H, d, J= 7 . 5 Hz) , 
7. 20 (1H, dd, J=7. 5, 7. 5Hz) , 7. 94 (1H, s) , 
12. 9 7 (1H, s) . 

3 2 5 <Di[&to&&J&L1t 0 
10 Hjfe^J 3 2 4 

cis-4- (lH-^^V-;i/-4-^;^-» n^f^j^ 
L H — NMR (DMSO-d 6 ) § ; 1. 44- 1. 6 5 (8H, m) , 1. 
94 (2H, m) , 2. 7 0 ( 1 H, m) , 4. 6 5 (1H, m) , 6. 5 
5 (1H, d, J=7. 8Hz) , 7. 04 ( 1 H, d, J= 7 . 8 Hz) , 7. 
15 2 0 (1 H, dd, J=7. 8, 7. 8Hz) , 8. 0 0 ( 1 H, s) , 12. 9 
7 (1 H, s) . 

mrnm 325 

ci s-3- (lH-^^ > /-/V-4-^;m^) -^n^fyj^ 
20 16 6~168 °C 

mmm 326 

t ran s-3- ( 1 H -4> & V* -jU-4-4 M * 4) v^^T 

(a) 2- (2-^o^i?y-l-^;P) - 1 H — -i V 4 > V— /U~ 1 , 
25 3 (2 H) -*?*><D&rfl 

i/# n — ^r-fey — )V (4. 5 g, 4 5. 9 mm o 1 ) Ofh7t K nyyy 
(9 0ml) 0*C»CT7^W 5 F (7. 08g, 48. lmmol), 

H7x_M^7^y (13. 2 g, 5 0. 4 mm o 1 .) s 4 
Ty'^^^^W b / h^xy^t (2 3. 3ml, 51. 4mmol) % 
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APtU 0°ClclT3 0^, S?fifcT2. 5Bff»Lfc 0 £jafc«r«EE«J»LT 

# b fcai* £ v- y # 7 j^tn^y ^ - {^-*y^/mk^^= 

15/lTl§tB) t»SL, 2- (2-v^n-^-fey- 1 -^;V) - 1 H-4 
y^l/Y—JV-l, 3 (2H) (3. 3 6g, 3 2%) 

5 'H-NMR (CDCI3) 5 ; 1. 73 ( 1 H, m) , 1. 93 ( 2 H, 
m) , 2 . 16 ( 3 H, m) , 4 . 9 0 ( 1 H, m) , 5 . 5 8 ( 1 H, 
m) , 5. 9 4 (1H, m) , 7. 7 2 (2H, m) , 7. 8 1 (2H, 
m) . 

(b) (2S, 6R, 12bS, 13S) - 1 3 -7°ot- 1 2 b-/a t> 
0 -3, 4, 5, 6-7h7tKn-2H-2, %-*9J [2, 3-a] -fy^ 

(12bH) -*ls<£)'&&L 
2- (2— >^n^dffe^- 1 -sCAs) — 1 H — i S J 4 1/ 1 , 3 (2 

H) -v^^ (3. 0 g, 13. 2mmo 1) ©^nn*;VA (9 0ml) 
^?a^T^^y-/V (3ml) , N-Zfu^=i^?m4 5 K (2. 94g, 
5 16. 5mmol) £JP;L, 1 4 #bfc 0 RJftiKt^ lM-fMth 

« b , mm%mj±mm b x# t nfcas §r ^ y # ^^7^77^ 

- (^t^/S^f;V=10/lt^ttl) T«iU (2S, 6R, 12b 
S, 13S) -1 S-T'n^-l 2b-7°nt>-3, 4, 5, 6-f h?tK 
3 P-2H-2, 6-y^y [2, 3- a] >f y-f ^ 8 ( 1 2 b H) 

> ( 3 . 6 0 g , 7 7%) £#fc„ 

'H-NMR (CDC1 3 ) 5 ; 1. 14 (3H, t, J = 7. 1Hz) , 

1. 3 4 ( 1 H, m) , 1 . 6 8 (2H, m) , 2. 11 (2H, m) , 

2. 54 (1H, m) , 3. 05 (1H, m) , 3. 38 (1H, m) , 
5 4. 3 7 (1 H, m) , 4. 5 6 (1H, m) , 5. 5 7 (1H, m) , 

7. 5 6 (3H, m) , 7 . 7 6 ( 1 H, m) . 

(c) 2- [ (1R, 2S, 3S) -2-7"n*-3-tKn^»^nA^ 
*yV] -1H — fy-fyp'-^-l, 3 (2H) -^jr>CD&!& 

(2S, 6R, 12bS, 13S) -1 3-7o^-12b-7°nt>-3, 
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4, 5, 6-Tf7tFP-2H-2, 6 J [2, 3 -a] AV^VY— 

/V- 8 (12b H) -sty (3. 5 6 g, 10. 1 mm o 1 ) <D*.9 J — ;V (7 
0ml) mWi^s mmcX 2 N-»7j«$ ( l 8 m 1 ) SrflP*., 1 

/M^/^^/rU 2- [ (1R, 2S, 3S) -2-^-3-tKa 
ar->^^n^v//V] — 1 H—4 Y—jV— 1 , 3 (2H) -*?Hr^ (2. 

1 9 g , 6 7%) £#fc 0 

1 H — NMR (CDC1 3 ) S ; 1. 51 (2H, m) , 1. 91 (2H, 
10 m) , 2. 2 0 (2H, m) , 2. 5 2 (1H, s) , 3 . 7 6 ( 1 H, 
m), 4. 38 (1H, m), 4. 81 (1H, dd, J = 9. 5, 11. 
2Hz), 7. 76 (2H, m), 7. 86 (2H, m). 

(d) cis-2- (3-t Kn^»^n^S/;l/) -lH-^y^f^K- 
71/- 1, 3 (2H) -v^^tf)^ 

15 2- [ (1 R, 2 S, 3 S) - 2 - 7*d^- 3 - 1 Fn^r'>^^ n^^;V] 
3 (2H) (2. Og, 6. 17 

mmo 1) (DYiV^-y (4 0ml) t * $ 7 — ?\> (4ml) (DWi&WWilZL^ 
f-Tzk*^ h !J (1. 99ml. 7. 40mmol) x 2, 2' — T 

ytf* (^-yy^p-hyyix) (smg) £7JPrt, 3B#H3g$lELfc 0 M^zK^b 

20 fy^f/^X (1. 9 9ml. 7. 40mmol) , 2, 2' -T^lf^ 

y^n=Fy;V) ( 8 m g ) £*Dx., 1 W« Lfc 0 ®S?SSr«3(6 UT# £> 

lTfifffl) «L, c i s-2- - 1 H- 

^ y 1 , 3 (2H) -v^V (l. 3 3 g, 8 8%) ^Wtz. 0 

25 'H-NMR (CDCI3) 8 ; 1. 37 ( 2 H, m) , 1. 51 ( 1 H, 
d, J = 5. 3Hz) , 1. 71 (1H, m) , 1. 88 (1H, m) , 
2. 04-2. 32 (4H, m), 3. 69 (1H, m) , 4. 17 (1H, 
m) , 7. 7 3 (2H, m) , 7. 8 0 (2H, m) . 

(e) trans-3- ( 1 H — { 1/ 4 — A iVyf^i/) -v^n-x 
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^ty7 5^©^ 

ci s-2- (3-fc Kndf-w^n^df-V/V) - 1 H--f y-f y 1 , 

3 (2H) -v^VO^T, 2 3 (d) <Z)^fe^^C-CSlS^^T^V\ 

trans-3- (1H — ( 4 As$r* vO — n^f-vr 

5 ?V^|Lft 0 

'H-NMR (CDC 1 3 ) 5 ; 1. 14 (1H, m) , 1. 3 2-1. 
5 8 (3H, m) , 1. 7 1 ( 1 H, m) , 1. 8 1 ( 1 H, m) , 1. 9 
1 (1H, m) , 2. 15 (1H, m) , 3. 19 (1H, m) , 4. 7 
8 (1H, m) , 6. 37 ( 1 H, d, 1=7. 7 Hz) , 6. 95 ( 1 H, 
10 d, J=7. 7Hz) , 7. 12 (1H, dd, J=7. 7, 7. 7Hz) , 8. 
0 5 (1 H, s) . 

mmm 327 

trans-3- (1H — f >^V-/V- 4 ~4 -i/^n^t>7 

15 MtMM 3 2 6 trans-3- ( 1 H->f >^V-A— 4 -^f/P^ 

-->^ nA^t>7; ^ (16 3. lmg, 0. 7 0 5 mm o 1 ) J 
-/V (3ml) iS(^ iltt 1 M-i|i/i?x^x-r^ (0. 776 
ml, 0. 776mmol) £rJP£fc 0 1 flf r B 1i N £©ffi^«ri*EE»teU#'P>ft 

20 trans-3- ( 1 H — f Vp^S-As- 4 — -f/V^-^r^) -^n^fy/ 
5 > • ( 1 6 6 m g , 8 8%) «r#fc 0 

'H-NMR (DMSO-d 6 ) 5; 1. 3 9- 1. 5 6 (2H, m), 1. 

7 1 (3 H, m) , 1. 9 6 (2H, m) , 2 . 2 6 ( 1 H, m) , 3. 

3 9 (1H, m) , 5. 0 1 ( 1 H, m) , 6. 5 9 (1H, d, J= 8 . 
25 2 Hz) , 7. 08 (1H, d, J= 8 . 2 Hz) , 7. 2 3 (1H, dd, 
J=8. 2, 8. 2 Hz) , 7. 9 2 ( 3 H, br s . ) , 8. 0 5 (1H, 

s) , 1 3. 0 3 (1H, s) . 
MtiBffl 3 2 8 

5-[ (4-^f;WyfyV) t^^-lHW 
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##|J 4 1 H-^f y ^^-/V- 5 - ( 1 0 0 m g , 0. 74 5 

mmo 1) CON, N- f/l/*M7 5 K (2 ml) SftfcHl, 
-t^-A^Z/pls (0. 10 9ml, 0. 74 5mmol) N 3^tF7^ 
/VTI^—pA (2 8 nig, 0. lmmo 1 ) % V (1 0 3mg N 0. 

5 7 4 5mmo 1) 6 0°C\Z$mVtc o 9 B#IHJfK tR (2 0ml) »U 

I^^^V (2 0mlX2) -t:-ttmL/c 0 «««r^7j<am^^^^^T^^ 

- h^rty/ftg^f/^llai) T'tlL, 5-[ (4-j*?vW^3vP) * 
^]-lH->f ( 6 0 m g , 3 7%) £#fc 0 

10 : 1 2 4 - 1 2 6 °C 

mwM3 2 8©^t*c-c^js^tf^v\ «T^-rnwj3 2 9-mmm 

3 3 OO-fb^Sr^fifeLfco 
HJfefl! 3 2 9 

5- Wy^yw^y) -ih-^^V-;v 

15 Ii£ : 1 3 9-1 4 0°C 
H»J 3 3 0 

5 y^/va-^- 1 h — r y^y-/v 

: 151-153 °C 
3 3 1 

20 5- (s<>i>/i<yt^y) -1H-- r^d?y-;v(D&&, 

##^!j4-C#fclH— f y (1 0 Omg, 0. 74 5 

mmo 1) <Z?N, N-^fMMT^ K (2ml) ^y^n ? 

K (0. 089ml, 0. 74 5 mm o 1 ) s U^A (1 0 3mg, 0. ' 

7 4 5mmol) 4 0°Ci^P^.Lfc o 2R#M, * (2 0ml) (C^U 

25 ffi^^w ( 2 0 ml X 2 ) "CtttH Lfc Q «Jf £fekM^ ^ V <7 A 

- (^i^v/»^;v-t:1tf±l) 5- K>-vvwi-^» -1H- 
yy-yv-.^ (6 3m g> 3 8%) 

it£ : 1 79-181 °C 
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mmm 332 

5 - (t°^y 4 — </M h^v-) - 1 U-4 ■ rMm&co^fo 

(a) tert-^P 4- (tKP^f^) tf^ «J vV- 1 -#;l/aj? 

5 1- (tert-7>^;toV) t:°^y ^y-4-^^V^ (1 . 0 
g, 4. 36mmol) OTh7tKn77V (2 0ml) SRlH, OtttlM 
-^7>/Tf7tKP77^ (4. 3 6ml, 4. 3 6 mm o 1 ) ^jKT 

y ?A2fc$g?S§rip*., 7K (10 0ml) [d^U fM^A- (5 0mlX2) T? 

ft) tert-7f;V 4- (tKn^f;!/) fcV<y _ 

#/M?3r V- V ( 7 1 5 m g , 7 6%) ^#fc 0 

(b) tert-7*^ 4-[ (lH-^y^/-/l^-5-^WV) ^ 
15 t°^y v 5 ^- 1 -i77^>v-l/- h<75-^$c 

t e r t -y^/V 4- (fc Kndr-^^) fc°^y 1 v 

-V (200mg, 0. 92 9mmo 1 ) (D*s? n v * # ^ (6 ml) igiRl^ 
hy =sl^/VT %ls (Q. 15 5ml, 1. llmmol) , 
0 7^K (O. 075ml, 0. 9 7 5mmol) 2B#|fflft % zk (2 

20 0ml) lifLO. 5M-«i»!)7M»pH=4tU ^nn*;^ 
(2 0ml X 2) -ettttJLfc ^T^^TkttBfe^^V^A-CftjSfeLfco CtL 
&^JE*^LT#bftfcaSc^ N, N-^fMM7$K (3 ml) \Z.m 
ffi U 4 t#fc 1 H— f l/?-S-As- 5 ( 1 2 5 m g , 0 . 9 2 

9 mm o 1 ) , mfct) V $ A (12 8 m g , 0. 929mmol) , MitT h y 

25 7W^^7A (34mg, 0. 0 9 2 9 mm o 1 ) ^0^, 6 Ot^M. 

u^o i H#p H m, 8 o ^t-o £ b m 5 r#p^ 1 M-*&fcf- h y <7 a 

TkSSKfc&D&s 7k (3 0ml) fi^b^PP*M (2 0 mix 2) T'tttH L 7c 0 
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m^fr-V&m) t»lL, tert-^ 4-[ (lH-^>^/-;V- 
5 — f/l^^v') tr^U v^- 1 - jJfrtf^i/U- h (9 0mg, 2 9 

%) &mc 0 

(c) 5- — (Wh^is) -lH-^^/-;l/-rSi 
5 ^(D-^j5jc 

t e r t-^f-jV 4-[ (1H — f 5 — f *» ^ ^/V] t° 

■^JJ v 5 ^- 1 -^A'tf^v'l/- h (8 1. 2mg, 0. 2 4 5 mm o 1) (r4N 

-4SBfe-^^f-^ (imi) *Mx.it 0 ititmk, mj±mmu§bntcmm% 

*$J-JV (0. 5ml) tl?L, *?^A>^-TA' (10ml) T*i!$fLfc 0 
10 r*L&«afi£ N MJ5MIL5- (tf^y v^-4-^VM l^V) — 1 H — i 1/ 
• HWfcM ( 7 1 m g , 9 5%) £#fc 0 
X H-NMR (DMSO-d 6 ) 6 ; 1. 48 (2H, m) , 1. 90 (2 
H, m) , 2. 0 7 (1H, m) , 2 . 8 9 ( 2 H, m) , 3. 2 7 (2 
H, m) , 3. 8 6 (2H, d, J= 6 . 3 Hz) , 7 . 0 0 ( 1 H, d, 
15 J=9. 0Hz) , 7. 18 (1H, s) , 7. 4 2 ( 1 H, d, J= 9 . 0 
Hz) , 7. 9 2 (1H, s) , 8. 5 1 ( 1 H, br) , 8. 82 (1H, 
br) . 

mmm 333 

5- (2-7x^/UxF^) -lH-^^7-/WM 
20 4 TfjlA: 1 H->f ^^'/-^- 5 - t-^ ( 6 0 m g , 0. 44 7 

mmo 1) (ON, N-^f^A7 5 K (2 ml) ?§fe N mWi-£j V *7 J* 
(6 8mg, 0. 4 9 2 mmo 1 ) N 3 ^\Vrr h7 7^f /I'T^-^A (1 7 

m g , 0 . 0 4 4 7 mm ol) , 7x^f-/l/^p 5 K ( 0 . 061ml, 0. 4 

4 7 mmo 1) frJP* 6 O'CfcJPi&Lfc 7B#|TO> K»S!^np*;^ 
25 (3ml) N IM-tKSK^MJ^AtKISS (4ml) »x.»Lfc 0 *Jf£|& 

- (^^f-^/M^^-Citai) "elf ML, 5- (2-7x^x 
h^rvO -1H— rsW-jV (8. 4m g, 8%) £#fc„ 
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MS : m/z = 2 3 9 (M+ 1) 

mmms 3 s<D^mm^rR!t^ff^\ sxr^i-mmms 3 4 -mmm 
3 5 0 (Dik&m&&)&Ltc 0 
mMm 334 

MS : m/z = 1 8 9 (M+ 1 ) 
MMM 3 3 5 

5- (^n/Wfdr^) -lH-^y^/^ 
MS : m/z = 2 0 3 (M+ 1 ) 
10 HJfcM 3 3 6 

5- (i/fu^i/As* -1H-^^V-;V 
MS : m/z = 231 (M+ 1 ) 
mill&M 3 3 7 

acgvl' (1H — f^^y-/V~5 — {A>***s) Tirx-h 
15 MS: m/z = 2 2 1 (M+ 1 ) 
H»j 3 3 8 

5- (2-^ b^v^ h^) -lH-^y^/-;l/ 
MS : m/z = 19 3 (M+ 1 ) 
HJfe09 3 3 9 

20 5 - (2-7ai/^S/rch^i/) -lH-^yf/-^ 
MS : m/z = 2 5 5 (M+ 1 ) 
Hf« 3 4 0 

2- (1H — fy^^-;W5-^f;W^) 
MS : m/z = 1 7 9 (M+ 1) 
25 HJfeM 3 4 1 

5- (t°y^-2 — f/M -lH-^f^y-/V 
MS : m/z = 2 2 6 (M+ 1 ) 

mmn 342 

5- (try *?^-z-<i)\>* h*i/) -iH-^yyy-;v 
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MS :m/z = 2 2 6 (M+ 1 ) 

mmm 343 

MS : m/z = 2 2 6 (M+ 1 ) 
5 »J3 4 4 

2-[ 7^/Kj=¥/y> 
MS : m/z = 2 7 6 (M+ 1) 

mmm 345 

5 -[2- (lH-fcTn-yV-1 — f/v) xf^]-iH-^y^/-/I/ 
10 MS : m/z = 2 2 8 (M+ 1 ) 
HJfeM 3 4 6 

2-[ ( 1 H->f y^Z-A'- 5 ->f ^/H^iO^MJ/V 
MS : m/z - 2 5 0 (M+ 1 ) 
^WJ 3 4 7 

15 3-[ (lH-^W-;i/-5-^Wy) ^f;V]^^MI;P 
i8L& : 158-161 °C 

mmm 3 4 8 

4- C (1H — fV^/-;V-5 — r/V^-^v-) ^^WM^/^MJA* 
MS : m/z = 2 5 0 (M+ 1 ) 

20 HjjfeM 3 4 9 

2 -[2- (lH-^yyy-/k-5-^;V^>') ^/V]-1H — fy-f^K 

3 (2H) 
MS : m/ z = 3 0 8 (M+ 1) 
HJSM 3 5 0 

25 2- (7h7t Kn-2H-^7>-2-W f^) - 1 H— -/l- 
MS : m/z = 2 3 3 (M+ 1 ) 

mmm 3 5 1 

5- (^n^vvv^v-) -lH-y 
#ffj4t:i#tlH-^>^y-^-5-t-^ (2 0 Omg, 1. 4 9 
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mmol) (DThyt Fv7yy (16ml) 0 °C\Z.X^y^ n-^fV 

-;V (0. 3 15ml, 2. 9 8 mm o 1 ) N h V 7^=-JU^X 7 A ^ (4 4 2 
mg, 1. 6 4 mmol) s i>^yp;VT9-y^l jV^-yV-i V (5 3 4mg, 

1. 1 7mmo 1) *1M7L^ 3 0MiIt#lLfc o 

5 m]±.mmu%btifcmmz 1 m-tr^^ h v v&frmm (2 omi) trin*., 

(2 0mlX2) TttHiU Sr MtK«^ ^ > 9 A Tftfil b 

fc 0 ^^L^i±?Slib#^HfcM^^y^^V^7A^n^ F^77^- (^ 

pp^V^/-^ ^1^/»^^T1§£B) TltSb, 5- (>-y 

n^^v//M-^r^) -lH-^f^V-;V (14 0mg, 4 3%) £#fc 0 
10 : 1 4 4 ~ 1 4 6 °C 

mmm 352 

5- (2-- ba7x/ ^v") -lH-^^^-yl/O-g-fife 

#f i 4 tllfc 1 H-^f 5 - ( 3 0 0 m g , 2. 24 

mmo 1) ON, N- ^-jVfcjV&T ^ K (6ml) ffi^SlC, 2-^n^^h 
15 n-<y^y (4 9 7mg, 2. 46 mmol) , V 7 & (4 0 2mg, 

2. 9 1mmol) ^r^P^L. 120 c C^Pfibfc o 6B$M N zk (2 0ml) 

^ vmm^/i' ( 2 0 ml X 2 ) TrttfcB bfc 0 »JI y?7A-v 

a- (^y-y/mm^^x-miti) -?mmu 5- (2-=hP7x/^» 

20 -lH-^>^y-;V (5 7mg, 10%) £#fc 0 

1 H — NMR (DM S O — d B ) 8 ; 7. 02 (1H, d , J= 8 . 5 Hz) , 

7. 2 9 (1H, d, J=8. 0 Hz) , 7. 2 9 ( 1 H, d d , J= 7 . 5, 7. 

5 Hz) , 7. 4 6 (1H, s) , 7. 6 0 (2H, m) , 8. 0 4 (2H, 

m) , 1 3. 1 8 (1H, s) . 
25 MMm 3 5 3 

5 {y^u^yj-jv^y) - ih — f>jr-S-As<D&& 

05%m 4 1 H-^f >y - 5 (lOOmg, 0. 745 

mmo 1) Orf7tFP77y (6ml) ^fe, O'Ctt^n^^- 
^ (0. 0 6 8ml, 0. 7 4 5mmol), MJ7x^;^7^y (2 2 1 
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m g , 0 . 8 2 0 mm ol), i/'<>i//UT y*^#/l^3^> vA h ( 2 6 7 m g , 
0. 8 9 5mm o 1) 3 0#ggfifc:#i&L;/t o KJft^M 

IriJIil U# b tLfcaS(- 1 M-tK®^ h V V ^?mm ( 4 ml) , * n n 
/jvl/i. (3ml) £JP^ 7.KJI»«, Wtf* (2ml) ^Px., zkJf SrBfofeU 

( 2 4 m g , 16%) £#fc 0 
M : 1 4 1 ~ 1 4 2 °C 

10 

mmms 5 3<D^mcmzxK^n^\ OTi^titM3 5 4-mmm 

3 6 0 (D4k&m%&J$Ltc 0 

mmm 354 

5- (i/fiu^zf -1H — {IspS-A* 

15 MS:m/z=231 (M+ 1 ) 
HJfe^J 3 5 5 

5- (1 -jl^/V- 2-7^7 - 1H — O^S-A, 

MS : m/z = 2 6 9 (M+ 1 ) 
3 5 6 

20 5- (7^7tKP77^-3 — f/l^drv') - 1 n-4'y# > /-A> 
MS : m/z = 2 0 5 (M+ 1 ) 
H»J 3 5 7 

5- (2-n^-l-^/HR-7) -lH->fi/^/-^ 
MS : m/z = 2 0 7 (M+ 1 ) 
25 mMM 3 5 8 

5^ (->^n7W^r-» -lH-^f^V-/V 
MS : m/z = 18 9 (M+ 1 ) 
MMM 3 5 9 

5-[ (2-7^7V^^P^drv'7V) t^-lH-^^/-^ 
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MS : m/z = 231 (M+ 1) 
mm\ 3 6 0 

4-[l- (lH-^y^-^-5-^;mv') x^^y- MJ;y 
: H — NMR (CDC 1 3 ) 5 ; 1. 6 4 (3H, d , J= 6 . 5 Hz) , 5. 
5 3 4 (1 H, q, J=6. 5 Hz) , 6. 9 2 ( 1 H, d , J= 2 . 2 Hz) , 
7. 10 (1H, dd, J=9. 0, 2. 2 Hz) , 7. 36 (1H, d, J= 9 . 
0 Hz) , 7. 5 2 (2H, d , J= 8 . 2 Hz) , 7. 6 2 (1H, d , J= 8 . 
2 Hz) , 7. 9 0 (1H, s) , 10. 91 (1H, br s. ) . 

mmm 3 6 1 

10 2- [ (lH-^^V-^-5-{;V^-» ^/W] -<^7^©M 
HJfeM 3 4 6 -e#fc 2 - [ ( 1 h-4 5 — ( Asttis) J ?vl/M 

- MJ/V (70mg, 0. 281 mm o 1 ) (Dv~ h9tKP77^ (8 
ml) flSFKtC, 7R*fc3J^!7i*77^-l7i=s (4 4mg, 1. 1 2 mm o 1 ) £r 

-A, (1%-T^~T7]<) Ti^tB) -e»«U 2- [ (lH-^f 
^^-^-5-^/1/^5/) ^^/V] ^y^V7^ (5 2mg, 7 4%) £r 

20 'H-NMR (DMSO-d 6 ) 6 ; 1. 80 (2H, br s. ) , 3. 
80 (2H, s) , 5. 16 (2H, s) , 7. 08 (1H, dd, J= 2 . 
2, 8. 8 Hz) , 7. 2 3 (1H, m) , 7. 3 1 ( 2 H, m) , 7. 4 5 
(3H, m) , 7. 94 (1H, s) , 12. 90 (1H, br s. ) . 

25 £^J&Lfc 0 fctcU 3 4 8 -C#feftfc4- [ (l H — f >^V-/V- 5 

•$mm 362 

4- [ (1H — f y ¥ y* - iv -5-4 -4) ^^/u] -<yi?;i/7$y 

: 1 9 7 ~ 1 9 8 °C 
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H»] 3 6 3 

5 3- [ (lH-^^-A'-S-'f/PW) ^^7^ 
Huft : 17 9-18 3°C 

»J3 6 1 ©#&{2l3|iCT£JE£&fi : &l\ JITt*taM3 6 4 ©ft^tl 
&£-fifeLfc 0 fcfcU H»!l3 6 0t*#»4-[l- (lH->f^-;V 

10 HJfeM 3 6 4 

1- {4-[l- (lH--f>'^y-/l/-5-^/^» xf;V]7x=;l/} ^ 

'H-NMR (CDC l a ) 6 ; 1. 64 ( 3 H, d, J= 6 . 4Hz) , 3. 
81 (2H, s) , 5. 29 (1H, q, J= 6 . 4Hz) , 6. 97 ( 1 H, 
15 d, J=2. 2 Hz) , 7. 06 (1H, dd, J=8, 9, 2. 2 Hz) , 7. 
2 6 (3H, m) , 7. 3 4 (2H, d, J= 8 . 2 Hz) , 7. 84 (1H, 
s) . 

MMM 3 6 5 

5- (r b 7 1 Kn - 2 H - f5 ^- 4 ->f;^'» - 1 H-4 ;ucD 

20 

##$J 4 -e#fc 1 H — f l/?"S-As- 5 -^--71/ ( 1 5 0 m g , 1 . 12 
mmol) C7h5tFo77^ (6ml) «^ 0°Cfct4- 1 Kn^^r 
f7tKnt°7> (0. 10 7ml, 1. 12mmol) % h!J7xn;l/*^7 
(2 9 3mg, 1. 12mmol) s 4 0°/o-i>=c.^-;VT^i/% 
25 f- h^^-ym^k (0. 517ml, 1. 14 mmol) SrJDiL 3 0MS 

7A^7^'77,(- (^nn^7i^A/'^^y-7^T^ttl) -eff$JU 5- 
(fb7tKP-2H-t°77-4-^Wv') -1H — OW-As (11 
4m g, 4 7%) £#7t 0 
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lift : 1 5 1 ~ 1 5 3 °C 

mmm 3 6 6 

5-[ (1 — fy/nt>tvyc/y-4-^;l/) ^>]-lH-^^Y-;V 

(8 Omg, 0. 3 6 8mmol) ^^/-/V (2ml) kl« U 
(0. 031ml, 1. lOmmol) , ( 0 . 105ml, 1. 84 

mmo 1) «TL/t 0 ^(D% s i/T Wbfc*« !7 & (1 1 6mg, 
1. 8 4 mmo 1) %lNx.K. a 1 8mm&, M^I^I»©Ti? h ^ fT> 
10 tt*ft*?*7- b V VJ»*M>ttc 0 3 0t, S^«^fn^7j<*^ hV$ 
7k (2 0ml) fc#U ^ P n (2 0mlX3) tfttttl 

dc^V^;-^ (i%-t^^T7K) -estti) vmUL, 5-[ (1 

15 — fyr/nfVVfc^y (jis) t^]-lH->f^/-^ (30 

m g , 3 1%) £#fc c 
St£ : 1 2 5 ~ 1 2 6 °C 

mmm 3 6 7 

4- ( 1 H--f 5 - 

•20 v^-b<Z^J$ 

##W4tHfclH-f^/-/I/-5-t-^ (1. Og, 7. 45 
mmol) C7f7tF'n77y (4 0 ml) 0 tfcT^^vV- 4 - t 

Kp^^^o^V/V*/1/#^^1/- h (1. 44ml, 8. 95mmol) , 
MJ7*=7V*^7-fV (2. 1 5g, 8. 2 0mmol) „ ^y^7'/^ 
25 #/V#*VW b (3. 3 4g, 11. 18mmol) Sr*p^ % 1 TOte^ 
#S L7t 0 KJ&B* Sr»EE*iMI L#fb;ftfcaS2r> !J 7J 7 -A 

ft) "CfflfSlU 4- (lH-^^i/-/l— 5— (A>ttis) *s#v^ 

^y^J^^U-h (9 2 8mg, 4 3%) £#7c 0 
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MS : m/z = 2 8 9 (M+ 1) 

mmm 3 6 8 

4 - (lH-^f^-;V-5- <M*i/) ^^n^f-^/W-S>^©^ 
3 6 7 -c1#fc^^/V 4 - ( 1 H-^f 5 -^/'/^^y) $/ 

5 ^ n^dff-^^/K^r h (7 2 8. 4mg, 2. 5 3 mm o 1 ) 

-;V (2. 5ml) , 7f7kKP77> (2. 5ml) fcig#U 2M-« 
y ^ £ AtKMI ( 2 . 5 3 ml, 5 . 0 5 mm o 1 ) ^fLfc, 2 0#r^ R 
]SM^^Mi±MU#btL7tM^, 7k (5 ml) fcj§#Ufc 0 £ 
0 . 5M-M?7.k*# y !7A7j<«T*pH= 4 £ Lfc, ffi T £ fcjfcfi £^J±Hlii 
10 (lH->fy^/-^-5->f;V^» v-^n^i?-^^ 

>t (381mg, 5 8%) £#7c 0 

1 H-NMR (DMSO-d 6 ) 6 ; 1. 47 (2H, m) , 1. 65 (2 
H, m) , 1. 7 8 (4H, m) , 1 . 9 1 ( 1 H, m) , 2 . 1 0 ( 1 H, 
m), 2. 2 4 (0. 5H, m) , 2. 3 6 (0. 5H, m) , 4. 24 
15 (0. 5H, m) , 4. 47 (0. 5H, m) , 6. 98 (1H, m) , 7. 
2 1 (1H, m) , 7. 4 0 ( 1 H, m) , 7 . 9 0 ( 1 H, s ) , 12. 
8 4 (1 H, b r) . 

mmm 3 6 9 

4- (1 H-^^V-A— 5 — <Y/lO*-df-» n^^f-^ynff^f-* K<£> 

20 

HJfeM 3 6 8 -?#fc 4 - (lH->f V?V-As- 5 — f 7t^3-» n-x^ 
fy*/^>i (2 8 0mg, 1. 08mmol) ©N, N-^f;P*M7 
^ K (1 0ml) Ift7^-^A (1 7 3ml, 3. 2 3mmol), 

>M y^n t°7V:r-fvVT 5 > (0. 75ml, 4. 3 Ommo 1 ) £vi[lx_7c 0 ~ 
25 tlteT>*~T7k (1ml) LfcSL 1-^^-3- (3' -it? 

f-^T 5 / 7°n \ffl,) fjAstf*M * K • -iftifetft ( 3 0 9 m g , 1 . 6 1 
mmol) , tKD^^yy^yjy'-^ (16 0mg, 1. 18mmol) 
»^fc 0 16dMi, H^©^#^?ft»^tfc©T?l-^/P-3- (3' - 
^ <3vVT 5 7 hVl/) %fri$*M % K • -iftgfeffi ( 3 0 9 m g , 1 . 6 1 
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mmol) , tKn^y/MJ7^-;V (1.6 0mg, 1. 1 8 mm o 1 ) 
0 0 ml) \Z&\Jgtf&L^ s $-j\> (5 OmlX 3) , ^na^A (2 0 mix 2) T? 

(lH-^^-/V-5 — (A-Tt^iy) ^o^f^/^f^- (2 6 
5 m g , 9 5%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1.45 (1H, m) , 1. 66 (3 
H, m) , 1. 94 (2H, m) , 2. 1 1 (1H, m) , 2. 2 6 (2H, 
10 m) , 4. 35 (0. 5H, m) , 4. 65 (0. 5H, m) , 6. 85 
(1H, s) , 7. 15 (1H, m) , 7. 37 (2H, m) , 7. 56 
(1H, m) , 8. 0 5 (1H, s) , 13. 0 1 (1H, s) . 

mrnm 370 

[4— ( 1 H-'f y^^-/l/- 5 -^f/Vt^'» i/fu^^i/AS]} — /i/© 
15 ^ 

MM 3 6 7 TW-^^ 4 - ( 1 H — f >'^V-/V- 5 — fA>tti") i/ 
#V-^3r'yrlsjtu\>'&**sV-y (lOOmg, 0. 3 4 7 mm o 1 ) ©7" h7t 
FP77^ (2ml) mfflLfc, **ftyW7^5 = !?A (5 2mg, 1. 3 
9mmo 1) £;&p*., iSJSbfco 2B#ffl^, S^M^t-zR ( 5 2 // 1) , 2M 
20 -fcWtfc-}- hV 7-M<^ (0. 104ml) , * (0. 156ml) Srfe, 

a \?j\,^~T;\s*nxM§ i tt.z^ mmmmtmmu [4- (ih-^^/ 

-/I/- 5 --f/K^^i/) '^B^;V]^^;- i fl/(7 2ing l 8 4%, 
trans/cis = 4/ l) 3r#fc 0 
25 'H-NMR (DMSO-d 6 ) : 1. 04 (1. 6 H, m) , 1. 33 (3. 
8H, m) , 1. 79 (1. 6H, m) , 1 . 9 5 ( 0 . 4 H, m) , 2. 
11 (1. 6H, m) , 3. 24 (2H, m) , 4. 18 (0. 8H, m) , 
4. 4 2 (1H, m) , 4. 5 5 (0. 2H, m) , 7. 0 1 (1H, m) , 
7 . 1 9 ( 1 H, s ) , 7 . 3 9 ( 1 H, m) , 7 . 9 0 ( 1 H, s ) , 1 
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2. 8 5 (1H, s) . 

mmm 3 i i 

l-[4- (lH-'f^Z-^-S-^/VW) v^P^vVl^^T^ 

5 3 6 9 T?#fc4 - ( 1 H— f T/W-)\>- S-JM**/) n-^- 

f^#>f; F (lOOmg, 0. 3 8 6mmol) ©fF7tFn77V 

(3 ml) TkUffky ^J^T/^-^ (5 8mg, 1. 5 4 

mmo 1) «Lfc Q 6 H»gL BOSi^fc* (0. 0 8 7ml) s 

2M-7kmik-rhVV&frm& (0. l 7 6m l) n * (0. 261ml) 
10 iCSSH^'Tf^Itt, ^^t«^^i±?IISLt#^nfcaSSr^y^ 

#j->\s (1%-T^~7zk) -e^tB) 1-L4- (1H~4>¥ 

— (/VJr^i/) ^nAJf^j^yj^ (4 9 mgi 5 2%) 

15 'H-NMR (DMSO-d 6 ) 5 ; 1.0 2 (2H, m) , 1. 2 8 (3 
H, m) , 1. 52 (2H, m) , 1. 79 (2H, m) , 2. 08 (2H, 
m), 2. 3 9 (2H, m) , 4 . 1 8 ( 1 H, m) , 6. 98 (1H, 
dd, J=9. 0, 2. OHz) , 7. 19 ( 1 H, d, J= 2 . OHz) , 7. 
3 8 ( 1 H, d, J=9. OHz) , 7. 90 (1H, s) , 1 2 . 8 7 ( 1 H, 

20 s) . 

IWJ 3 7 2 

(a) 4- (fb7t Kn-2H-h7y-2-^W^) v/^P-^fV 

25 1, 4 - v' : ? p --n ^- f - >- v : ^- - )V (4. Og, 3 4. 4 mol) <D h/U^y (8 
Oml) ^fc, iiaiafttfl :Dowex50Wx8, ^!7-7"5 

#A<77>^~— , 8 0 0mg) , ^tFct°77 (1. 8 9ml, 2 0. 7 
mol) »TL, 5S»L^ 0 1 7B3MK h 611 U 
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/mm^ju^mti) r-mmu 4- n-^j y- 2 --^.a- 

tt*/) Isfv^y-J-A, (2. 6 9 g, 6 5%) £#fc Q 

(b) 5- {[4- (7 h 7 t F'p - 2 H - t°7 ^- 2 - -f/Vt^rv') n 
^v^];t^>) - 1 H->f V?*S-A'<D'&&i l 

5 ##$]4TilfclH-^ ^/-/U- 5-^-/1/ ( 2 5 0 m g ) Of f7t K 
nyyy (15ml) ; Mwte s 0°C{CT4- (T h 7 t Kn - 2 H- If 7 2 
-^/Vt^» ^o^f/-;l/ (3 7 3mg, 1. 8 6mmol) , hy 7 
(5 3 8mg, 2. 0 5 mm o 1 ) % ^y^VT^^;^ 
drv'W h (667mg, 2. 24mmol) ^Dt, 1 Lfc 0 

10 SJS^^«J±MU#e>tifca»iM-7X^t-fy ^AzKit 

8fc (5 0ml) £}JD?U ^PP/Jvl/A (5 0mlX2) T^fttfJLfco ffijf^lS 

?b«7Kt«^u rtL^«ift^^^'7A-e?»#L7t 0 mSrMi±«liL 

Tfi&ttJ) Ufll, 5- {[4- (7F7tFn-2H-t' 7 y-2-^^ 
15 ^n^vvt^^rv"} -lH-^y^V'-yV (2 4 4mg, 41%) §r 

(c) 4- ^P^f-/-/KO^ 
J$ 

5- {[4- (f h 7 t Kn - 2 H - t°7 V- 2 W^7) *^p^rV 

20 ^t^} -1H-- fy^-;V (2 3 2mg, 0. 7 3 3mmol) 

(1 omi) mmnm ■. d owe x 5 ow x 8 N ^-7- 

$ 77/^77 1^=— N 4 6mg) SrJn*., 5 0°C^ULfc o 5 B#IWft, EfcWM 

•7^77^- (^PP/^7V^/p«^y-7VT^m) T?»»U 4- (1H— -T 
25 ytfZ-A'- 5— -A- ( 1 3 2 m g , 7 8%) 

iftft : 1 1 2 ~ 1 1 8 °C 
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mmm 373 

3- (lH-^fV^/-;V-5 — O^tti/). %/9 u^f-y -/u 
1 H — NMR (DMSO-d 6 ) S ; 1. 0 4-1. 3 7 (2. 5 H, m) , 
1.60-1. 78 (5 H, m) , 1. 9 9 (0. 5H, m) , 3. 5 1 (0 
5 5 H, m) , 3. 8 9 (0. 5H, m) , 4. 2 0 (0. 5H, m) , 4 . 
5 1 (0. 5H, d, J=4. 0 Hz) , 4. 6 1 (0. 5 H, m) , 4.6 4 
(0. 5H, d, J=4. 6Hz) , 6. 98 ( 1 H, dd, J= 2 . 4, 9. 
0 Hz) , 7. 18 (1H, m) , 7 . 3 9 ( 1 H, d , J= 9 . 0 Hz) , 7. 
9 1 (1H, s) , 1 2. 8 6 (1H, s) . 
10 WJ3 7 2©;frj£K:i£CTKJfc£fT&V\ J^T^-T^»3 7 4<Dfc&#l 
£^J&L7c 0 fcfcU tB3MsR£ l , 3—>yn^y^>^— ;v£j?l^ 0 
«M 3 7 4 

3- (lH-^y/y-/l'-5-^/V^) v^n-^^/-^ 
Mift : 147~148°C 
15 HJfeM 3 7 5 

2 -[4- (lH->fy^-;I/-5->f/l/t^5/) ^!J^^-l-^;P]x^ 

ltt!4 2 T?#7h5 - (fc!Wy 4— OW^i/) - 1 f 
(3 1mg, 0. 143mmol) ON, N-^fMM7; F (1ml) 
20 jg&fc, 2-^n^n:^/-^ (o. 0121ml, 0. Hlmmol) ^ 
Sfc&y^A (49mg, 0. 3 5 7mmol) &M%.1t 0 1 7 2-r/n 
/ -yv (0. 0121ml, 0. 171 mm o 1 ) Lfc a £b\^2 

25 (1%-T^^^TzR) Ti§tB) TltMU 2 - [4 - (IH-^f 

5 -^/l/^-^ri/) t^y v?^-l — { A>]x.# J -A> (1 4mg, 
3 8 %) £#fc 0 

: H-NMR (DMSO-d 6 ) 6 ; 1. 6 2 (2H, m) , 1. 9 (2H, 
m) , 2. 2 5 (2H, m) , 2. 3 9 (2H, t) , 2. 7 3 (2H, 
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m) , 3. 47 (2H, dt) , 4. 30 (1H, m) , 4. 36 (1H, 

t) , 7. 00 (1H, d) , 7. 21 (1H, s) , 7. 49 ( 1 H, 
d) , 7. 9 0 (1H, s) , 1 2. 8 7 (1H, s) . 

5 fc&m&&i&i,iL 0 
mmm 376 

tert-^ 3- (1H-- f >-^ N /-/V-5-^;^dr>/) fc^UvV- 
1 -#/k/K=¥^- J> 

1 H — N M R (DMSO-d 6 ) 5 ; 1. 2 2- 1. 3 7 (1 0H, m) , 
10 1. 7 2 (2H, m) , 1. 9 2 (1H, m) , 3. 3 2 (2H, m) , 3. 
5 5 (2H, m) , 5. 3 2 (1H, m) , 7. 00 (1H, dd, J-2. 
3, 9. OHz) , 7. 2 2 ( 1 H, d , J=2. 3 Hz) , 7. 4 2 (1H, 
d, J=9. OHz) , 7. 9 1 (1H, s) , 12. 8 9 (1H, br s) . 

mrnrn 377 

15 5- (H 0 -<VPy-3-4^^^) -1H-^^V-/W^ 

MMM 3 7 6 "C#7t t e r t ~^=f-jV 3 - (lH--f >sfy*-;U- 5 — J A> 
1 -%A'tf*i'l'- h (15 0mg, 0. 473 
mmo 1) <D*#S-;V (2 ml) ^(d, lfifcT4N-tS-^^ty§ 
?S (1ml) SriD^fc. 3^ra#> MKMf M#b^fc?»^^ ^ / -/Vfc^f 
20 U 2M-7K»^by ^M?Mt P H=8~9iU ^l^%MJ±ML7t 0 
^©aS§->y*^7A^n-7 h^77>f- (^ n n ^ y ' -/],-> 

^nn^V^/-/V (1 %--Ty-T--T7K) trlgffi) -e^L, 5- 
(tr^U v?^- 3 — (tUttis) -lH-^y^y-;V (1 04mg, 6 5%) 

25 1 H — NMR (DMSO-d 6 ) 8 ; : 1. 55 (2H, m) , 1. 74 (1 
H, m) , 1. 9 8 (1H, m) , 2. 7 0 (2H, m) , 2. 8 5 (1H, 
m) , 3. 16 (1H, m) , 4. 3 4 (1H, m) , 7. 0 4 (1H, 
dd, J=2. 2, 9. OHz) , 7. 2 5 ( 1 H, d, J= 2 . 2 Hz) , 7. 
4 2 (1H, d, J=9. 0 Hz) , 7. 9 2 (1H, s) , 12. 92 (1H, 
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s) . 

mmm3 12 ct>) . mum 3 7 7 (DijmmcxR^nm\ ot^-t 
mmm 378 <Dik&m%&$.htc 0 iti£u text 3 - 1 rp 

5 H»J 3 7 8 

'H-NMR (DMSO-d 6 ) 5 ; 2. 08 ( 2 H, m) , 3. 17-3. 
3 8 (5H, m) , 5. 0 4 ( 1 H, m) , 7 . 0 2 ( 1 H, d d , J= 2 . 
2, 9. 0Hz) , 7. 23 (1H, d, J= 2 . 2Hz) , 7. 45 (1H, 
10 d, J=9. 0Hz) , 7. 9 5 (1H, s) , 12. 9 7 (1H, s) . 

7 2 (b) , WJ3 7 7©«?i:«mt\ SkTKTfrf 
mMM3 7 9 <Dfc&®*&]$.Ltc 0 fcfcU mmm3 2 2 (c) "C#7fc tert 
-7*5- j\> 4-fc Kp^v'T^^- 1 -^y^/Jf^v-^- h«r&|gH:JBV^ 0 
MMffl 3 7 9 

15 5- (Tif/^^-4--<7^^r^) -lH-«fy^/-;V 
: 1 5 9 ~ 1 6 0 °C 

»|3 7 2 (b) ©^fc3p&TKJ&£fr&V\ OTi^tW(3 8 0© 
{t^#9£l^S< Lfc 0 7t/c L, 3 2 3 ( a ) Tl#7c t r a n s - 2 - ( 4 - 

tFn^-»^P^^;V) -lH-^y^VK-;v-l, 3 (2H) 
20 SrJl^^v>fc 0 
MtMM 3 8 0 

c i s-2-[4- (lH-^V^/-;W5--f/V^^) ^n^i//l/|- 
1H — (y^>K-^-i, 3 (2H) —VHrls 
MM : 194-196 °C 
25 MMM 3 8 1 

c i s-4- (lH->{y^^-/V-5-4/^^^) i/$u^^y>T-l>(D 

MMffl 3 8 0 Tllfc c i s - 2 - [ 4 - (1H — f 5 — f )VJr* 

vO ^p^^]-1H^ y^^K-^-1, 3 (2H) -i/^-V (10 
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Omg, 0. 2 7 7 mm o 1 ) 3 0 ^/-^^ y ( l . 

0ml) &M%.1t 0 2 2fffl#, 7k (2 0ml) {C#L»^^ ( 2 0 ml X 

5 ;^^n^/^;-;V (1%-T^-TtK) -?$§aj) ttlL, c 
is-4- (lH-^y^V-zl'-S-^/Vt^) i/^p^fyr^ (3 
6 m g , 5 7%) ^#7t 0 
M : 1 4 4 ~ 1 4 6 °C 

ilM3 7 2 (b) ©^fcipcrSJS^T^v\ sir^ir^mm 3 8 2 © 
10 fc^Sr^fifcLfco y c /dX, «F>I3 2 6 (d) X^tz. c i s-2- (3-fcK 
n^V^n^^) 3 (2H) -i^^grK 

H»J 3 8 2 

trans-2-[3- (lH-^^Y-/V-5 — i )VJr^?y) ->7 0^v' 

15 ^-lH-Yy^yK-^-i, 3 (2H) -v^y 

: 197-198 °C 

HMJ3 8 l ©*fe{c:Jpii:TSJcSSrfi 1 *v\ KTm^tH»W3 8 3 0ft^ft 
££-$Lfc 0 TtTcU iWJ3 8 2^Uc i s-2-[3- (lH-^V 

PS—As- 5— </v*=3p-» -yy n^^v]- l h--< y^ y l , 3 

20 (2H) -S^^Srl^Hc^fc.. 
HJfcM 3 8 3 

tran.s-3- (1 H-^f^7-;V- ^DA^J-y7^ 
: 1 7 9-1 8 0°C 

25 «$]3 7 2 (b) % Wj3 8 1 <D%mimVr5iJ&%ft?£\,\ J^T^-f 

mmn 3 8 4 oit^m^mi^± 0 « u mmm 323 ( c ) xmc c i s - 

2- (4-tKo^^n^v';V) - 1 T I — < V-f > K-/U- 1 , 3 (2 
H) -^^^ig^Mv^Ttc 
HJfefcl 3 8 4 
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trans-4- > 



'H-NMR (DMSO-d 6 ) 5 ; 1. 16 (2H, m) , 1. 34 (2 
H, m) , 1. 6 9 (2H, br s) , 1. 7 6 (2H, m) , 2. 0 1 
5 (2H, m) , 2. 6 4 (1H, m) , 4. 19 (1H, m) , 6. 9 7 
(1H, dd, J=2. 4, 9. OHz) , 7. 19 (1H, d, J=2. 4 
Hz) , 7 . 3 8 ( 1 H, d , J- 9 . 0 Hz) , 7 . 9 0 ( 1 H, s ) , 12. 
8 7 (1 H, s) . 

mmm 3 8 5 

10 c i s-3- (lH-f>^/-;V-5-^;W;/) ^^o^tyj^© 



(a) trans-3- (1, 3-v^^y-l, 3 - fc Ko - 2 H—Y y 
-f y K— /V— 2 — l^V) yy n-^yvi/ 
WI3 2 6 (d) T?#7ec i s-2- - 



15 lH-^y^yK-;V-l, 3 (2H) — ^^SrffiV\ »J3 2 3 (b) © 
^feiC^C-ca&SrfiV, trans-3- (1, 3 -v^^y- 1 , 3— 
KP-2H-- fy^y K— /V— '>^p^^ 4-— hn^^yai 

(b) trans-2- ( 3 - t Km ct^vvl') - lH-^y^y 

20 K-^-l, 3 (2H) 

trans-3- (1, 3 - v^^y- 1 , 3 -$?fc Kn - 2 H-^ y K 
—A— 2 — f/P) v-^n^^v-/^ 4-= hB/<y/x- b£fl§V\ MM$\3 2 
3 (c) ©;^fcJpCTjxj££rfTV\ trans-2- (3-tKn^y^n 

^yyy) - i ii — r v y y k - 1 , 3 (2H) -y.^y£#fc 0 

25 (c) cis-3- (1 H-^yy^/-/V- 5 — ( frtti/) ^n^fy 

#%$J 4 T#7C 1 H - y y ^y-7V- 5 - 2f— /V ( 2 0 0 m g , 1. 49 
mmo 1) ©ff7t Kpy^y (1 5 ml) OVfcT t r a n s - 2 

-[3- (ih- ry^y-^-5— 4 a,***/) yyn^^yyyj- i H--ry 
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A > K-/'V- 1 , 3 (2H) ~V'Jr> (366mg, 1. 4 9mmo 1 ) % hV 

A > (4 3 0mg, 1. 6 4 mm o 1 ) N 4 
S*?%A'i$*i/ Wh^PP^ >MW ( 1 . 0 3 ml, 1 . 7 9 
mmo 1) «TU 1 B#|i8&£i&tC#i&bfc„ «tS##, Rjfi?«£MJ±il 
5 |L#^M^^pp*M (5 0ml) KmffiU lM~Mtit~r r^y 
(2 0ml) -e»Lfc D |?T>\ ^pp*M (2 0ml) TrttffiU ^ 

10 ^J-)V (6 ml) 1 5&&mffiLtc 0 3 ^?M|£j±igtfgL 

c i s-3- (lH-^yyy-;W5-f;^^) ^P^fyj^ 
( 9 8 m g , 2 9%) Sr#fc„ 
15 1 H — NMR (DMSO-d 6 ) 8 ; 0. 9 2-1. 3 2 (4H, m) , 1. 
4 5 (2H, s) , 1. 6 8 (2H, m) , 2. 0 4 (1H, m) , 2. 1 
7 (1H, m) , 2. 63 ( 1 H, m) , 4. 20 ( 1 H, m) , 6. 98 
(1H, dd, 1—2. 4, 9. 0 Hz) , 7. 19 (1H, d , J= 2 . 4 
Hz) , 7. 3 9 ( 1 H, d, J= 9 . 0 Hz) , 7. 9 0 ( 1 H, s) , 12. 
20 8 7 (1 H, s ) . 

mmm 1 4 0 (D^m^mzxRjt^n^\ uTi-^irmmm 3 8 6-387 

©te#4&4r^cLfc 0 tcfcU H»J3 8 4T#fc t r a n s - 4- (lH-f 
H« 3 8 6 

25 trans-N-7'^-4- ( 1 H->f A>- 5 — T;V^^) 

MS : m/z = 2 8 8 (M+ 1) 
H»J 3 8 7 

trans-4- ( 1 H-4 "SPV—lV— 5 — f A^Hr^y) -N-4 y^u 
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MS :m/z=2 7 4 (M+ 1 ) 
mm 3 8 8 

trans - N - */# o ^<^f-jV- 4 - (l H--f /V- 5 -^fAoT^ 

5 iX) v"^ n^t^T^ 

MS : m/z = 3 0 0 (M+ 1) 

mmm 3 8 9 

trans-4- ( 1 H-4 /U- 5 — -N, N-vV^/V 

10 MMM 3 8 4 -e#fc trans-4- (1 H-4 >ffy°—/h- 5 -4 /P^^r 
:/) ^a^fyj^y (0. 0 44g, 0. 1 9mmo 1) , ^7?KM7 
^7tK(0. 0 4 0 g, 1. 3 3mmo 1) ©^^/-;V (4ml) 
m (0. 0 5ml, 0. 8 7mmol) %MJIX 1 5^»#Lfc«^L, 
77ic*W^*i- b y ?A (0. 0 5 5 g, 0. 8 7mmol) £#0*., 

15 mmc Lxfe&mwLit 0 1 n —&m\tf- ^mm^n^tc^ mm&n 
/3 o%-r^^T7K= 3 o o/i o/3-e^ttj) -elt^Lfco mwto&fflt 

^^mwLbLtcmz., iN-mk/"j^^^-T^m$i (o. 5m d 

20 i^tj;^ trans-4- (lH-^y^/-;V-5-^;V^;/) — N, 
N-v^yUv^n^ 5rf>75 V • — ig^fe (0. 0 4 0 0 g, 8 6%) <H# 

MS : m/z = 2 6 0 (M+l) 

IIM3 8 9 0^Wi:T^^^l/\ ^Tl'/7tll«3 9 0 <7>fb£$ 
25 ££rj&L7t 0 
Uli 3 9 0 

trans-4- ( 1 H-'O'^V— 5 - + fr^r* >0 -N-7°n fcVVv^ 
MS : m/z = 2 7 4 (M+l) 
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mmm 391 

trans-N- [4- ( 1 H — f M- 5 -4 frOT^s) 

3 8 4 t r a n s - 4 - ( 1 H--f 5 --f;M-^- 

5 */) */jrv^y-lsT%'y (0. 1 0 0 g, 0. 4 4mmo 1) ©N, N-^ 
fMM75 K (5ml) tf« (0. 033g, 0. 58mmol) , 
M/a:f;V7$y (0. 12ml, 0. 86mmol) , 

MJ7/-;V (0. 088g, 0. 65mmol) N 1-^^-3- (3' - 
V* J-J^T * 7 7°n tW) tf/I^vM' 5 K • -±&gti& (0. 1 2 4 g , 0. 65 
10 mmol) ^nxT«a#Lfe 0 2 N-*g|fc !J ^ A 7 Jc?« (2ml) ^ 
*LTUf&<J*#Lfc&, TMw^T^b hy^>/«^^= 1/1-C3HJ 

»U B#&tt8u ateTtdTS&R-rsctHlJ: t), t r a n s-N- [4- 
15 — (Atttf) v^p^e>vi/| TirhT^ K (0. 
0 9 7 g , 8 2%) £#fc 0 
MS : m/z = 2 7 4 (M+ 1 ) 

mmm 392 

t r a n s -N-^/V-4- (lH-^f^7-^-5-^^^) P 

20 -^f-^T 5 y ■ -^m^o^ 

TkfU^y ^^T/l^-^A (0. 04 Og, 1. 05mmol) Ox^tF 
n77^ (5ml) ^Jfe^J 391 T*#7C trans-N- [4- (1 

H-Y^^;V-5-fW'» v^n^r^/l/l T±hT5.V (0. 0 6 
6g, 0. 2 4mmo 1) &JbD*_, JPlIiLTl 2«»Lfc 0 
25 "CiftiPU 7k (0. 0 5ml) , 2N-frmtf~ V V V &7&m. (0. 10 

ml) , 7k (0. 15ml) (DmKWTlstLCDh. 7 << hllTlSJ 

Lfc 0 y fJ ?A>t v^ypyy 4- n Ptfvl-^/^ ^7-7^/3 0 

%-r^r*= i o/i/o-i o o/i o/i tsa) -cflfiHLfco mm 

^M^Wib LX 1 N-MM/V^^-T/^Wi ( 0 . 5ml) &Mz.fc. 0 
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trans-N-xf/l'-4- ( 1 hi- 4 y$9—)\>- 5 )Vfr*-y) ist u 

5 ( O . O 5 7 g , 8 0%) £#fc 0 

MS : m/z = 2 6 0 (M+ l) 

5 njfetfij 1 4 o ©^Mcrsj^^fT^vx etTjc^i-nifeM 393 ~mnm 

3 9 7 ©fc£^4r<&fcLfc„ fcfcU 3 8 3 -fffc t r a n s - 3 - (1 

H-J y^V'—jls- 5 -J As***/) u^y-yy * >&m&foM^tc 0 

mmm 393 

trans-3- ( 1 H~4 is?"/— JV- 5 -J A>tti/) -N, N-v^^/P 
10 ^D^f>7^ 
Si& : 1 3 4~1 3 5°C 
H»J 3 9 4 

trans-3- — OV^S/) -N-ZohWv'^ 

15 MS :m/z = 2 7 4 (M+ 1 ) 
3 9 5 

trans -N-^fvl/- 3 - ( 1 H— f >^z/—A^- 5 -4 jVHr**/) pt 
MS : m/z = 2 8 8 (M+ 1) 

20 mmm 3 9 6 

trans-3- ( 1 H-^f 5 -^/I/t^^) -N — f y^°n tVP 

MS :m/z-274 (M+ 1 ) 

mtm 397 

25 (lH-^y^;W5 — ( fHr*t 

*A y$ n^^yy *y 

MS : m/z = 3 0 0 (M+ 1 ) 

^»J3 9 1 ©;fr&«CTS:j££?TftV\ ^T^i~«fM3 9 8 Oft^t) 
&&f& bfco tcti. U llfj 3 8 3 TWc trans-3- ( 1 H — f 
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yv- 5 -JM^s) n^f-^T 5 y&mM^^fc 0 
mfoM 3 9 8 

trans-N- [3- ( 1 H — 'y^y > —)V— 5 — f )V$-$ri/) y-^u^-y 
;V\ T± hT^ K 
5 MS : m/z = 2 7 4 (M+l) 
3 9 9 

trans-N-if;^3- ( 1 H— y ?fy*—)\>— 5 — f ;W~^v / ) d 

7K»y^^AT;V^-i>^ (0'. 04 0 g, 1. 05mmol) Off?tK 
10 n77^ (5ml) UrSrfc 3 9 8 #fc trans-N- [3- (l 

H-W V^V-/V-5--f7l^=^» v^n^^/V] T-febT^K (0. 0 7 
7g, 0. 2 8mmo 1) JPillLtl 

T?££PU 7K (0. 05ml), 2N-7jc^b-7-fy >7A7i<M (0. 10 
ml) % * (0. 15ml) ©Jilffd?irFLfc<Z>^ h«T*»J 
15 Lfc 0 iKSSr^ ^7*/^p?^77^ p n *;t^/.* * 7 -^/ 3 0 
%-T>-^^T7K= 1 0/1/0-1 0 0/1 0/1 T«B) t»«t5^tl: 
J;f)trans-N-xf;P-3- (lH--fy^/i/-5-^M^r>') 
^p^f-VT^V (0. 06 Og, 8 3%) £#fc 0 
: 1 1 6 ~ 1 1 8 °C 

20 mmwu 0 0 

trans-N ; N-v^^Vi— 3- ( 1 T 5 

(a) trans - N-xf^-N- [3- ( 1 H~4 y#v'-;P- 5 ~4 J\- 
3r*--y) v^P^^rvvV] T± hT'< F 

25 9 1 «^fC?C«^^\ ®M©^»^cL7t 0 fcfcU 

HJfe^J 3 9 9 Tltfc trans -N-a^vW- 3 - ( 1 H — f ls?*S-rJV- 5 - 

(b) trans-N, N-^rn^—3- (1H — ( y^'v'-jV- 5 ~4 ^ 
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trans-N-xf;WN- [3- ( 1 H— f ^V-zV- 5 -4 JVttV) 
%/?v^**y>V\ T±hT^ K£ffll^T, 3 9 2 ©ifrifcicip CTJxjS^fT 

fcV\ trans-N, N-v^^A— 3- (lH-^^7^/V-5-^M 

5 MS :m/z=2 8 8 (M+ 1 ) 
MMM4 0 1 

(a) N~ (4-^h=¥i/-2, Ti? h T 5 Ktf^Jc 
2, 3-^f;V-4-^fn7-y-;V (1. 0 4g, 5. 7 4mmol) 

10 (Dj-ZJ-JV (2 0ml) : mm\Z-, iiaiaiO%-Pd/C ClOOmg) £ 

iibMH««^b^ 0 (lomi) »»u m&m 

m (0. 8 6 7ml, 9. 1 8 mm o 1 ) ^Q^»Lfc 0 2 B#fg]^ £©KJft 
mm^*-V-> (7 0ml) ^Cfc|Sf B ^^HMii#»LN- (4- 

15 ?h*^~2, Z-V'^J-jVy T-fehT^K (1. 0 2g, 9 2%) £ 

(b) 5-7< f^>-4-;*^7V- 1 K-4>^y-/^(D^% 

N- (4-^h^f^/-2, 3-^^:7^-/1-) TirhT^K (l. Og, 
5. 1 7 5mmo 1) CSIxf/U ( 1 0 ml) JgJftK:, S^Tfekg^ (l. 

20 4 6ml, 15. 5 2mmol) , Iftr h7 W7^-7A7n ; K (8 
3mg, 0. 259mmol) , gfl^fc V <7 A (1. 02 g, 10. 35 
mmol) , SWy75;V (0. 9 0 4ml, 6. 73mmol) 
« LfCo 6 B#|S^> SS^f^Wf* U 6 0 0 CT'r 6 M-tR®? 

ft^ MJ 9 ATKtSffi (10. 35 ml, 62. 1 mm o 1 ) Sr^T Lfc 0 ' 1 Bvffj§ 

25 ft, KlSISfflt«r3M-ttifc?kTpH=8~9 fc L^pn*;^ (5 Oralx 2) 
-ettEB U «S Sr*l*?iifEBh' ^ v- ? ^ L fc„ n ft »J±Mfi U# £> ti 

tflL, 5-t: h^fV-4-yf;i/-lH-^y?V-;L' (4 5 6mg, 54 
%) £#fc„ 
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MM : 1 4 8 ~ 1 4 9 °C 

mmw 402 

mmm 401 -cwc 5 - ^ 1 h— r ^^/-^ (400 

5 mg, 2. 4 7mmol) C^nn^y (5ml) OtiaHIft 
(0. 5 13ml, 5. 43mmol) O^nn^y (5ml) |$ 

£?iTLfc 0 i&m&, ^<D5Ljfcmt&7i<L (5 0mi) ma&m&mi- 

hV ?A*S^"?pH=4~5 b L^nP*W (2 0ml X 2) , f^H^^/u 
( 2 0 ml X 2 ) Ttt tH U tli £*&7jofM^ ^* i/tyJ* "eftfll L fc„ r ft£ 

( 1 4 9 m g , 4 1%) £#fc 0 
1 H — NMR (DMSO-d 6 ) 8 ; 2. 31 (3H, s) , 6. 93 (1 
H, d, J=8. 8Hz) , 7. 13 (1H, d, J= 8 . 8 Hz) , 7. 90 
15 (1H, s) , 8. 72 (1H, s) , 12. 68 (1H, s) . 

mmm 403 

6 -tf-jV- 1 H—Y 5 -&-jV<D&&. 

(a) 4- CTt^vKTSyO -2, 5 - ^~JV Tirx-h©^ 

j£ 

20 2, 5-^f/l'-4-75y7 3 :y-;V (5 0 0mg, 3. 6 4mmol) 
©SS^f/V (5ml) MMm (0. 894ml, 9. 48 

mmo 1) , i?})*J> (1ml) ^P^is^D Lfc Q ^(OKfomm^ 
(5 0ml) £ Cfcfjyt ^MJBlil^lfeS; L4 — (T-fe^VT 5 

/) -2, 5-^p«^V7*=yV T^x-b (7 6 3mg, 9 5%) £#fc 0 

25 (b) Cy?-S-Ay~5-' (As T±T- 

4- (TtW^y) -2, 5-vM9VH7rn^/V T±T- h (7 5 0 
mg, 3. 3 9mmol) ©gj^n^l/ (7. 5ml) Hii.fcT4&7jc@| 
» (0. 96ml, 10. 2mmol) N Iftrb77W^-^ (5 5 
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mg, 0. 1 6 9 mm o 1 ) , U^A (6 6 5mg, 6. 7 8 mm o 1 ) , 

JEffiSfc-f yrS/V (0. 5 9 2ml, 4. 4 1 mm o 1 ) MffiLHi 0 9 

Wlk, &l&mm%7k (5 0ml) fcgfc^ f^rc^/V ( 5 0 ml X 2 ) "C^ttl 

5 £ v- y # 7^nvl>^7^- (^^rf - V/ffi^^/VTl^tt}) "Cfflf®* 
U 1-7Wt6-^^-1H — fls#S—A'-5-<<J>l' T±T- b 
( 3 5 9 m g , 4 6%) &#fc 0 

(c) 6 - y 1 H->f 5 -t-;KO#fig 

l-7tf/V-6-^f/V-lH- — fyl/ 7tf- h (3 
10 4 Omg, 1. 4 6mmo 1) <DJ? J -A> (2. 0 ml) „ f Y 7 t Kp 7 7 
is (1. Oml) itfc MfcT2M-*i^9^*A>fcJg?£ (1. 4 6 ml, 
2. 9 3mmol) <H£TLfc 0 lfl#|g]&, KJ&Jl^ttSr 0 . 5M-«7X** 
y !>A7K^T*pH=4 t Ufc 0 r©«^7K (5 0ml) 
(3 0 mix 3) TttfcJbU «M-7^^^A-e^L^ 0 m^ffiM 

jVT*mm) T'ilL, 6 -*3vV- 1 H— f IstrS-jV- 5 -^--/l^ (19 9 
mg, 9 2%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 2. 22 ( 3 H, s) , 6. 95 (1 
H, s) , 7. 2 0 (1H, s) , 7. 7 6 (1H, s) , 9. 0 5 ( 1 H, 
20 s) , 1 2. 5 7 (1 H, b r s) . 

5IWJ3 7 2 (b) , $mMB 7 7(D%mzmZXK!&%fffo\ ejtr^i- 

mmn aoa o-Mt^^m Ltc 0 « u mrm 402 Lt. 4 - * ^ 

H»4 0 4 

25 4-y^A--5- (tf-^y ^y-4— <A>ir**s) -iH-^fy^/-/w^ 

1 H — NMR (DMSO-d 6 ) 8 ; 1.78 (2H, m) , 2. 00 (2 
H, m) , 2. 40 (3H, s) , 2. 89 (2H, m) , 3. 14 (2H, 
m) , 4. 3 5 (1H, m) , 7 . 1 5 ( 1 H, d , J= 9 . 0 Hz) , 7 . 
2 8 (1 H, d, J= 9. OHz) , 8. 0 3 (1H, s) , 12. 9 2 (1 



WO 02/100833 PCT/JP02/05609 
184 

H, b r s) . 

mm$!3 72 (b) , »j3 7 7 o^mmcxR!t^n^i-\ sxr^-r 
mmm 405 <oi\&m vtc a itieu mmm 403 x&j$ Ltc6-* 

-lH-^f >jf^-/i<- 5 -t-;Hrigf4tflv^c 0 
5 MMrn 4 0 5 

6-^^-5- (t°-<y v>^-4 — (A>**i/) - 1H-4 ls-¥9~;V(D&f& 
1 H — NMR (DMSO-d 6 ) 8 ; 1.51 (2H, m) , 1. 92 (2 
H, m) , 2. 26 (3H, s) , 2. 57 (2H, m) , 2. 93 (2H, 
m) , 4. 3 8 (1H, m) , 7. 16 (1H, s) , 7. 2 8 (1H, 
10 s), 7. 8 4 (1H, s) , 12. 70 (1H, br s) . 

HM13 7 2 (b) , mmffl 3 7 7(D%mz.mVXRjfc%ft%:\,\ £lT\C7jk~t 

mmm a o 6 <o^m bfc 0 u $mm 403 x^ l± 6 - * ^ 

- 1 H — f 5 -t-;vWtffl^fc 0 
H»]4 0 6 

15 6-^5=7^-5- (t^y^^-3 — i -1H — f V^V-7K^J$ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 45 (2H, m) , 1. 68 (1 
H, m) , 2. 0 4 (1H, m) , 2. 2 5 (3H, s) , 2. 5 9 (2H, 
m) , 3. 10 (1H, m) , 4. 2 0 (1H, m) , 7. 17 (1H, 
s) , 7. 28 (1H, s) , 7. 85 (1H, s) , 12. 71 (1H, 

20 s) . 

H»J3 7 2 (b) , WJ3 7 7 <D%mm^XKfo%ftti:\\ i^T^-f 

mmm 407 <Dik&®*&&. tctdu mum 402 Ltc4-* ?a> 

- 1 u-^y^J-zv- 5 -^--/^^^v^Co 

»J4 0 7 

25 5 - (Tif -4— f/^^rv-) -4-^yV-lH — # V - jil><D&j& 
BM : 1 5 7 ~ 1 5 9 °C 

Mim 3 8 5©^fefc2pCTBOS£tTftV\ KTf^i"*»!l4 0 8 <D\t^ 
&&I&Ltc 0 fetch, I«3 2 3 (c) xmtcc i s-2- (4-tKo^> 
n-^vvu) - l H — ry-f ^K-/v- i, 3 (2H) -i?$->tmMMA 
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0 2til/c4-^f.^- 1 H— Y vyV-A- 5 -y^- jv^WM-\m^tz. 0 

mmm 4 0 8 

t r a n s - 4 - [ (4->f;WlH-^y^/-;V-5-^;V) ^v^]>'^ 

5 m& : 1 5 0-1 5 2°C 

MM3 8 5©#fe{C^CT&J&£fT&V\ ^T(^1-«#!l4 0 9 <D{h&m 
£r£-$Lfc 0 fc£U H»J3 2 6 (d) f#tc i s-2-[3- (1H—Y 
>-^V-^- 5 — </M-3r-» v/^ n^dp-tz/l/]- 1 H-^f y-f V 1 , 

3 (2H) -v J ^^Hife^4 0 2T*#fc4-^^-lH-^^^-/l'-5 

10 -^-/i^JiC»^v^ 0 

H»4 4 0 9 

trans-3-[ (4 1 H — f l/^S-;V- 5 — f/V) tf-df 

iK^C : 1 5 6 ~ 1 6 0 °C 

15 mmm s 5, mmz 2 7 (o^m\z.m^xu.^^w sxTi^irmmm 

4 1 OOM^Lfc. fc£U WJ3 2 3 (a) "Cftfc t r a n s - 2 

- (4-tKp3ry^n^y/l/) - l H-4 > K-/W- 1 , 3 ( 2 H) 

- ^> £ HMM4 0 2 tll/c 4-?t 1 H->f 5 -Hr-A>* 

20 gg%0J 4 10 

c i s-4-[ f >^-/U-5-< (A*) ttlsysfv^ 

'H-NMR (DMSO-d 6 ) 5 ; 1. 64 (2H, m) , 1. 75 (4 
H, m) , 1. 9 2 (2H, m) , 2. 4 4 (3H, s) , 3. 0 9 (1H, 
25 m) , 4. 44 (1H, m) , 7.13 ( 1 H, d , J= 9 . OHz) , 7. 
27 (1H, d, J=9. OHz) , 7. 91 (3H, br s) , 8. 02 
(1H, s) . 

&£*jfcLfc 0 fcfcU H»!l3 8 5 (b) f#ftt rans-2-[3- (1H 
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1, 3 (2H) -^>t^mm4 0 2-e#/c4-/f;v-lH-^f^V-;u 
- 5 -^-/i^jg^ffiv^ 
«M4 l l 

5 c i s-3-[ (4 - ^f/P- l H-^ y/y -/v- 5 - 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 90 (1H, m) , 1. 04-1. 
29 (3H, m) , 1. 46 (2H, s) , 1. 66 (2H, m) , 1. 9 
8 (1H, m) , 2. 0 9 (1H, m) , 2. 5 0 (1H, m) , 3. 9 9 
10 (1H, m) , 7. 11 (1H, d, J=9. 0Hz) , 7. 2 5 ( 1 H, d, 
J=9. 0Hz) , 8. 0 0 (1H, s) , 12. 8 6 (1H, s) . 

mmmi 4 o (D^m\cm^xR^fff^\ ^T\^-rmmm4 12-415© 

{frg^Sr-a-fiScLfCc fetch, »J4 0 8t#fc trans-4- [ (4-^ 
15 Wc 0 

4 1 2 

trans-N, N-v^^yV-4- [ (4-^f;V-lH-^^V^V-5 

MS : m/z = 2 7 4 (M+ 1 ) 
20 H»!J4 13 

trans-N- {4- [ (4 1 H — f 5 — f /V) 

MS : m/z = 2 8 8 (M+ 1 ) 
4 14 

25 trans-N-fy/n • 4 - [ — fy^;V-5 

MS : m/z = 2 8 8 (M+l) 
H»<J 4 1 5 

trans-N-^n^yf^-4- [ ( 4 - ^ ^/i- - 1 H -4 Wv'—/V- 
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MS : m/z = 3 1 4 (M+ 1 ) 

m&m 3 9 o©^^2pi:t^^t^v\ «t^i-ii»J4 i 6o^m 

%&}&Ltc 0 fcfcU HJfe0!l4 0 8 T5Wc t r a n s - 4 - [ (4 -tf-fV- 1 
^»J4 1 6 

trans-N-^-4- [ ( 4 - * J-fr- 1 H--f >#*S—j\>- 5 — f 
MS : m/z = 3 0 2 (M+ 1 ) 

io mmms 9 1 <D^m^mzxRit^n^\ KTi^t«4 1 7©^% 

£l^cLfc a fcfc U H»j4 0 8 t r a n s - 4 - [ (4 1 

mmm4 1 7 

trans-N- {4- [ (4 1 H->T 5 — Y/V) ^ 

15 %/\ v^p^-WW 7"fef7 5K 
MS : m/z = 2 8 8 (M+ 1 ) 

9 9©*¥CT©S^\ J^T^1^»4 1 8©^*fe 
^^Lfc 0 fcfcU Mmffl4 1 7t#fct ran s -N- {4- [ 

20 JI*iHctfV^ 0 
IIWJ4 1 8 

t r a n s -N-^3V^-4- [ — f >^y'-^- 5 — f 

ffijft : 1 5 0 ~ 1 5 1 °C 
25 H»] 4 1 9 

trans-N, N-^^yV- 4 - [ — f^y-/W5 

(a) trans-N-if^-N- {4- [ (4-^f;V-lH-^^/ 
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1 8 Tf fc trans - N-if;V- 4 - [ (4-^f;U- lH->f ^ 

(b) trans-N, [ (4-^;V-lH-^fy^7 

5 —A— 5 — f/l/j ^->] ^t3^tV7 5 ><D&& 

trans -N-^A—4- [ (4-^5^- 1 H — f >•-/;/— A- - 5 — f 

ja-^-s/j ^n^tyrs is&Bju&\zm^T > mmm 3 9 9 (D^m^m c 

TKJ&£r?TftV\ trans-N, N-t^^yV- 4 - [ (4-^f/V-lH- 
-f Z/?*S—fr- 5 — f /V) n-^-^T 5 ^£#fc 0 

10 MS : m/z = 3 0 2 (M+ 1 ) 

«M 1 4 OCjfrfefcSpDTKJ&Srfi 1 ftv\ ^Ti^1-«f^4 2 0<Dfc&M 
tr^L^io fcfc* U H»J4 0 9 ~C#fc t r a n s - 3 - [ (4 1 

»J4 2 0 

15 trans-N-^y/nh>-3- [ (4-^;V-lH-^fy^;V-5 
MS : m/z = 2 8 7 (M+ 1 ) 

mmw3 9oo»ct^mv\ ^T{c^-r»M4 2 1 <»\\&m 

&&S$Vtc 0 fcfcU HWJ4 0 9 tllfc t r a n s - 3 - [ (4-*3vV- 1 

mt&W4 2 1 

trans-N, N-v^^V-3- [ (4-^f;V-lH-^^7^-5 

MS : m/z = 3 0 2 (M+ 1 ) 
25 HJfefll 4 2 2 

4-^^/V-5- (tr^y^-3-^/^^ri/) -1H — cy^s—jv<o<&& 
(a) t-^/V 3- [ (4-^^-lH->fy^;V5-/f;>) ^"=3f 

->] tr^y>5y-i-^^>v'v— 

4 0 2 -e#fc 5-fcKn^-4-^ 1 H - W V?y—)\> ( 4 . 1 
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7g, 2 8. lmmol), t 3 - 1 Kn ^zXtf^y 1 -%jV 

(5. 6 2 g, 27. 9mmol) , 7h7tFn77^ (10 
0ml) (Om^%\Z.y\0^1 : s P^yi>/^^J^^^U-h (10. lg, 3 3. 
9mmol) ©7h7tKP77> (5 0ml) M^ITU, 3 0^i?Ii!l 

5 #iiLT 1 6 mmmw^tco K^m^mm^ 1 n-tk^-t- f y <7^7K?« 

(2 5 0ml) SrJbP^.T^nP*/VA (150ml) 3 HJttffl L/c 0 ^ftH^ 
f&fnA«77i»U «v^->7Ai:«Lt 0 ^Sr^£EW*LT#fetb 
7ta?S^ v- y # y/V* 7^^7f^ 7 7^ (^^f-^/St^^= 3/1 
-2/1 "Cmiti) t»IL, t-^/V 3- [ 
10 -yV5— fy>) ^v'] t°^y -^V- 1 -TJ/^^rv-l/- h©fe^#! (t-^ 
3vV 3-fc Kn^fc^y Vy-l-%;VT$3ri/V-yt(Dm-&m, 3. 4 6 
g) 

(b) 4-^^-5- (tf^y^- 3-^71^=^) -ih-^w- 

15 t-y^/V 3- [ (4-^^-lH- /V5-s(;V) 

y i^- 1 -%A>i£**/ls—}.<Dl&&&fa (3. 4 6g) (15 
m 1 ) »4N-M/mt« (15ml) £?j§TU ^iTC 1 
WLfc 0 «^^*L-C#6^cig^^ 1 N-*Sfefttf- h y ( 1 

0 0ml) fc, g^^/U (60ml) -?2 0tttBLfc o M^^t- 

20 xttm%, mm%m± i g£Lxm bhtcmmz^ v * p** y^^v 

^77^- (7nn*;l/V7 : 7/^=2 0/ 1 ~^ n n -fcjVK/ * $ J — jv 
/ y y rc^r 5 y= 2 o / 1 / 1 xmWi) r*HlL, 4-^;v-5- (t°^ 

y v 5 ^- 3 -JjVOr**/) — 1 II — f V?)/—jV ( 1 . 5 1 g , 2gpg2 3 %) 

25 MA : 183 — 185 °C 
HWJ4 2 3 

4-^^-5- [ (1 -^^vl/fcV<y Z?y-3 — f/V) z-^-v-] -1H — r> 
4 2 2 Xft-tc 4-/ --5-JV- 5 - (fc^y i^- 3 --f 7l^^v0 - 1 H- 
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4y-$y*~JV (4 6mg, 0. 20mmo 1) ©y^;-;V$f (1. 0ml) 
(0. 0 6 0ml) Sr^nL, ^^MT^ft K (30mg, 1. 0 
mmol) fcj&ll*., S?^T2B#W^b^ 0 &JCv<7V 7kHtW7?|f+- h V V A 
(6 3mg, 1. Ommol) 0^;^(1. 0ml) *§»ifl;L N ^.T' 
5 18H#W#U7h 0 BOSfclN-^ltft+hy ^A7K^ (0. 8ml) *M 

(^-y-y/mm^/i'/ h y ^=5/15/1 -e^m) u 

4-^^-5- [ (1 ~pi^uh 0 -<V^>-3— - lH-^fy 

( 3 4 m g , 7 0%) £#7t 0 
10 MS: 1x1/2 = 2 4 6 (M+l) 

2 3(D»lpi:tm\ SlTfc7jk-tMMM4 2 4~HJ£M4 2 7© 

»|4 2 4 

4- ^^7V-5- [ (1 -7*P fcWfcf^y v 5 ^- 3— <A0 t^rv'] - 1 H— f 
15 7V 

MS : m/z = 2 7 4 (M+l) 
MM 4 2 5 

5- [ (i --r y^ c n tvpt°^y 3-4^) tt^i - 4-^^-1 
h — r y^v—^ 

20 MS:m/z = 2 7 4 (M+l) 
2 6 

5- [ (1 -^^P^V^t^y vV-3 — t^r^/] - 4-^^V- 
1 H--f I/?-/— 7V 

1 H — NMR (DM S O — d B ) 5; 0. 9 1 (1H, d, J = 6. 6Hz), 
25 1. 3 0-1. 5 0 (2H, m) , 1. 67-1. 78 (1H, m) , 1. 
90-1. 99 ( 1 H, m) , 2. 10-2. 2 2 (2 11, m) , 2. 3 
8 (3H, s) , 2. 53-2. 61 (1H, m) , 2. 61-2. 71 
(1H, m), 2. 82-2. 90 (1H, m) , 4. 02-4. 13 (3 
H, m) , 7. 10 (2H, d, J= 9 . 0 Hz) , (1H, d, J= 9 . 0 
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Hz) , 8. 0 0 (1H, s) , 12. 8 6 ( 1 H, s) . 

mtwu 2 7 

5 MS : m/z = 2 8 6 (M+ 1 ) 

2 3(Dj?m-mtxn^\ ur^-rmM^u 2 8~»j4 32© 
tt&mtt& L7t Q fetch-, mmm 377 -e#fc 5 - c ^ y 3 — r ^ 

- 1 H-- f ^^^-^SrJJS^^v^T-g-fifeLfco 

mmm 4 2 8 

10 5- [ ci-^^nf^y ^^-3— f/v) t^f^ -iH-fy^;i/ 

MS : m/z = 2 3 2 (M+ 1 ) 
HMJ4 2 9 

5- [ (l-^ntWt^y v^-3 — f/P) -lH-^y^V-^ 
MS : m/z = 2 6 0 (M+ 1 ) 
15 HJfe^J 4 3 0 

5- [ (i -jyyu tvn; o ^y s^-3-> r^) ^-^^] -ih-^^v- 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 91 (6H, d, J = 6. 6 Hz) , 
1. 20-1. 37 (1 H, m) , 1. 37-1. 57 (1H, m), 1. 
20 64-1. 76 (1 H, m) , 1.96-2. 20 (3 H, m) , 2. 58 
-2. 67 (1H, m) , 2. 67-2. 76 (1 H, m) , 2. 90-3. 
•0 1 (1H, m) , 4. 2 0-4. 3 0 (1H, m) , 6. 9 7 (1H, 
dd, J = 2 . 1, 8. 8 Hz), 7. 20 (1H, d, J = 1 . 9 Hz), 
7. 41 (1H, d, J = 9. 0 Hz), 7. 91 (1H, s) , 12. 8 
25 7 (1 H, s) . 

3 1 

5- [ (1— ^n^^/Hf^y W-Z-jjV) -lH-fy^V 
MS : m/z = 2 8 6 (M+ 1 ) 
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HM4 3 2 

5- [ (l-^P7'f;H;xyi/y-3-^;v) -1H — fV^V- 

MS : mXz = 2 7 2 (M+ l) 
5 4 2 3 CTtf V\ ^TlC^-rHJfe^J 4 3 3 ~|£»ij4 3 6© 

- 4 — T^^v/) - 1 H->f J^>^P&jj§WcJBWT^Lfc 0 
H»tf4 3 3 

4-^^-5- [ (1 -*3vn^y v^-4 — r/i-) ^5/] -iH-^y 

10 ?y—/i> 

MS : m/z = 2 4 6 (M+ 1) 
HJfc094 3 4 

4- j*3vV-5- [ (1 -^ntVVt^y i?^-4-' (/U) t^f-y] -1H- r 

15 MS:m/z=2 7 4 (M+ 1 ) 
WH 3 5 

5- [ ( 1 -^f y 7°p t> ij -^y- 4 - ^ yi.) ;t*rV] -4-^f;V-lH 

: 1 3 4 - 1 3 6 °C 
20 WJ4 3 6 

5- [ (1 -S^n^v^fcf^y ^>-4— - 4-^^V- 
1 H-^^V-yP 
St£ : 1 4 0 - 1 4 3 °C 

H«!j4 2 3 (Dimmer m\ ^T^^i"H»j4 3 7~^W4 4 0©ft 
25 ^feSr^cLfco fcfcU 3 7 9 -e#7t 5 - (T^^-4 — f 

- 1 H— f y^V-/^«rM^V^T^Lfc 0 
HMJ4 3 7 

5- [ (l-^^/VTif^^-4— _ 1H -^>^y-/l. 
MS : m/z = 2 4 6 (M+ l) 
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^li4 3 8 

5- [ t 0 ^Tif^ 0 ^-4-^/V) j*-^] -lH-^^VWv 

MS : m/z = 2 7 4 (M+ 1 ) 
HJfe0!l4 3 9 

5 5- [ (1 — fy/n t p yVT^°^-4— f/P) tf-3ff] -lH-^y^V- 
MS : m/z = 2 7 4 (M+ 1) 

mn&H 4 o 

5- [ (1 - ^o^yf;I/7t*^y-4-^ f^) ^v/] -1H-^^V~ 
10 — ;V 

: 1 3 8 ~ 1 4 0 °C 

*»j4 2 3 <D%m\mzxm\ kti^«14 4 i 4 4 © 

Lfco fcfcU «$|4 0 7"C#fc5- (Tif kV- 4 -//l^=3r 

vO - 4 gvv- i H->f ^^^-7^^jI»(cfflv^-r^Lfc 0 

15 HMM4 4 1 

-lH->fy^;V 

MS : m/z = 2 6 0 (M+ 1) 

HMJ 4 4 2 

20 4-^^-5- [ ( 1 - 7/n fcWT 4 — < )V) tti/] - 4-^^ 
/V- 1 H — f >^V— ;V 
MS : m/z = 2 8 8 (M+ 1) 
H»J 4 4 3 

5- [ (1 — 1 y-fxi yfiVT-^^y— A — { IV) -4-^/V-lH 

25 

MS : m/z = 2 8 8 (M l- 1) 
H»J 4 4 4 

5- [ ( 1 - f * P^^^Tif/^^- 4 --f/U) ^-^rix] - A-ff-jV- 1 
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■ 1 2 6 ~ 1 3 1 °C 

mm a 2 3 (D^m^zxnw ^r^-rmm^u a 5 -mm\ a a 9 <d 
^m^f&ut 0 fc/cu mmmA 1 oxmcc i s -4-[ u-^^vv- 

1 H-^ 5 -i/V) ttWst p^f-y-T 5 y^m^m^X 

5 ^L^Co 
H»]4 4 5 

cis-N, N-i/^^jV-A- [ f 

MS : m/z = 2 7 4 (M+ 1 ) 
10 MM4 4 6 

cis-N- {4- [ ( 4 - ^ f^- 1 H - -f y 5 ^=¥^3 ^ 

y p ^ ?y;V) - N - 7°P fc'VVT 5 > 
MS : m/z = 2 8 8 (M+ 1 ) 
H»4 4 7 

15 cis-N-^/V-4- [ (4 1 H-/ y#*/— /V- 5 — iVV) 

MS : m/z = 3 0 2 (M+ 1) 
H»J4 4 8 

cis-N--fy^nt>-4- [ (4-^9V^- 1 H — f >?-/—)\>- 5-/ 
20 />) ^■S/] ^o^f>7^ 
iM : 1 6 6 - 1 6 8 °C 
miMMA A 9 

cis-N-v^P^y^/V—4- [ (4-^f;I/-lH->fy^/^V-5- 

25 : 1 5 3 ~ 1 5 5 °C 

mWiA 5 0 

2- [3- t°^!J i^y- 1 -//V] m 

3*«j 3 7 7 5 - (tf-Oj 3 -4 Jlsttis) - 1 H-^ y^V- 
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(43 mg, 0. 2 0 mm o 1 ) , 2 — 3 — Krc ^ / ( 8 4 m g , 0 . 
4 9mmo 1 ) % fikWiX V V ^ (70mg, 0. 5 Ommo 1 ) , N, N-^7 
fMM7^ K (1ml) ©?ig£#l£^.T*2 4B#P H 1Jft#Lfc 0 

5 t-t-v f^7 7.-f- (»^^/V/ h y ^JVT ^ / -;V-= 2 0/1/1 

T&ttl) "tfttfUSU 2- [3- t 0 -<y 

f/t/] (17mg, 3 2%) £#fc 0 

MS : m/z = 2 6 1 (M+ 1) 

nwj4 5 o(D^m^mzxm\ sir^-rmmM^ 5 1 o^^^l 

10 fc 0 tctc U 4 2 2 Tl#fc 4-7 5 - (t 0 ^ U 3 ->f 

mmmi 5 1 

2 -{3- [ (4-7f-A— 1 {V$V*—)V- txyi? 

-y- 1 -//W^7/-/v 
15 MS:m/z=276 (M+ 1) 

mMM4 5 o<D^m^m^xn^\ ^T^-t-«M4 5 2©^^^^l 

v-) - 1 h-/ ^s-jis&imfrm^x&&Lito 
mmm 452 

20 2-{4- [ (4-^/u-iH-^yyy^v-5-^v) tv^i; 
1 — (M^& s—jv 
MS : m./ z = 2 7 6 (M+ 1) 

MMM4 5 0©^^mCTfTV\ ^T^^fH»!l4 5 3 ©-ffrg^&^tf&L 
fc 0 fcfdU Itt 3 7 9 T*#fc 5 - (T-tf/^ V- 4 -//M^-v-) — 1 H— / 
25 ^ /- A-^M-^ffl ^T^ffi Lfc„ 

mmm4 5 3 

2- [4- (1H- As-B-J/lstti/) Tify<y- 1 -//V] 
MS : m/z = 2 7 6 (M+ l) 
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. fc 0 fete U mm 4 0 7 T*t#fc 5 - (Tif £V- 4 -- fA^V) -4-^f- 

?V- 1 H-- f >^^/-y^j®#Mv^-c^L7t 0 

HMI4 5 4 

5 2-{4- [ (4 - ^ f 1 H-f 5 />) Tif^V 

- 1 — f/V}^/ — /u 

'H-NMR (DMSO-d 6 ) 6 ; 1. 3 0- 1. 6 0 (1H, m) , 1. 
65-1. 85 (3 H, m), 1.85-2. 06 (2 H, m), 2.36 

(3H, s) , 2. 62 (2H, t, J = 5. 9 Hz) , 2. 65-2. 77 
10 (1H, m) , 3. 4 4 (2H, t, J = 6. 4 Hz) , 4. 2 2-4. 4 2 

(2H, m) , 7. 0 8 ( 1 H, d , J = 8 . 8 Hz) , 7. 2 7 (1H, d, 
J = 8 . 8 Hz) , 7 . 9 9 ( 1 H, s ) , 1 2 . 8 5 ( 1 H, s ) . 
»J4 5 5 

5- [ v^-3— Y^) - 4-^/V-lH- 

15 4 >*fl/—/V(D&J& 

mnm 422 xm- 4 - ^ 5 - ( ^ y v^- 3 — r - 1 h 

-^yyy~-^ (9 2mg, 0. 40mmol) ,SK24mg, 0. 4 0 
mmol) , (3' -^W5 7^PtV^) ^Mv?-f 5 

K ' — (77mg, 0. 40 mmol) % 1 - t K n / MJ7/ 

20 —/I/ (54mg, 0. 40 mmol) , N, N-^fM/V^TH' (1. 5 
ml) ©Mtbyifyl/T^ (0. 14ml, 1. Ommol) 
Ul 9 0#«^Lfc o ff^^ (10 ml) /\*A>x.ls (10 ml) <Dm& 

BL5 - [ (1 -T-fe^/Hf^U 3-^/1^) t^fV] - 

25 H-^^^/V (8 4mg, 7 6%) £#7c 0 

'H-NMR (DMSO-d 6 ) § ; 1 . 30 — 1. 55 ( 1 H , m) , 1. 
60-2. 05 (6H, m), 2. 34 (3H, s), 3. 10-4. 46 
(5H, m) , 7. 10-7. 20(1H, m), 7. 29 (1H, t, J = 
7. 9 Hz) , 8. 0 1 (1H, s) , 12. 8 8 (1H, s) . 
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mm\A 5 5 <Djrmz.mcx'fT\\ »Ti^t«4 560^*^1 
tc 0 tctcu mmm3 7 7 t#f:5- (t°^y 3 -^a-^v) - 1 h- 

4 5 6 

5 5 - [ (l-T-tr^fc°-<yi^/-3-^/V) ^J/] - lH-^yyy-// 
1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 0- 1. 5 8 (1 H, m) , 
1. 58-2. 07 (6 H, m) , 2 . 3 4 ( 3 H, s ) , 3. 13-4. 
5 2 (5H, m) , 7. 2 9 ( 1 H, d t , J = 2. 6, 9. 0Hz), 7. 
22-7. 29 (1H, m) , 7. 39-7. 47 (1H, m) , 8. 04 
10 ( 1 H, s ) , 1 2 . 9 1 ( 1 H, s ) . 

mmm4 5 5<D^micmzrm\ txTi^-rmrmm 5 7©^»^l 

fc 0 ftfcU H»J4 0 4 t#fe4-^^- 5 - (fc^y 4 — f/V^^r 

*>o - 1 h— r >-^^-^mmm^x^L± 0 
mmM4 5 7 

15 5- [ v^-4 — T^) ^v'] - 

: 161-163 °C 

»J4 5 5©^jfe^3pCTfTV\ J^T^1~^M4 5 8 L 
7c 0 fcfcb, 3 7 9 -C#fc 5 - (T^^>- 4 — f/K*-^) — 1 H — 4 

20 ^^y-^&^^v^-t^Lrto 

H»J4 5 8 

5- [ (l-T-fe^T-feVN°y-4— OV) - lH->fW-;l/ 

X H — NMR (CDC1 3 ) 5 ; 1. 6 0- 1. 8 0 (3H, m) , 1.8 
0-2. 4 0 (7 H, m) , 3. 44-3. 87 (3 H, m) , 4. 43-4. 
25 5 6 (1H, m) , 7. 02-7. 10 (1H, m) , 7. 10-7. 22 
(2H, m) , 7. 9 7 (1 H, s) . 

MMM4 5 5(D^m-mcxm\ $xr\^-tmm\4 5 9<d^»^l 

tz 0 fete U H»J 4 0 7 -C#fc 5 - (Tif t° V - 4 - -f - - 
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mmm 459 

5- [ (1 -Tir^Tif^V-4 — iM ^-^v-] - 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 70-2. 10 (10H, m) , 
5 2. 37 (3H, s) , 3. 3 8-3. 5 3 (3H, m) , 4. 26-4. 4 

2 (1H, m) , 7. 07-7. 19 (1H, m) , 7. 19-7. 31 (1 
H, m) , 8. 0 0 (1H, s) , 12. 8 6 (1H, s) . 

WI4 5 5(D^mKmCXm\ HTl^t«4 6 0(D{k&%j&^j&L 
tc 0 fcfcU WHl OTffcc i s-4-[ 
10 -71/- 5— (M **i'li'*v^*V>T$Vt;im\zm^X&8.l,it 0 

mmm 4 & o 

cis-N-{4- [ (4-^f/l/-lH-^y^7^5-^^) J*"^] V 

'H-NMR (DMSO-d 6 ) 8 ; 1. 5 0- 1. 7 0 (6H, m) , 1. 
15 70-1. 94 (5 H, m), 2. 4 3 (3H, s) , 3. 6 3 (1H, s) , 
4. 3 5 (1H, s) , 7. 1 0 (1 H, d, J = 9. 2 Hz) , 7. 27 
(1H, d, J = 8. 8 Hz) , 7. 94 (1H, s) , 8. 00 (1H, 
s) , 1 2. 8 5 (1 H, s) . 

mmm 4 6 1 

20 5- [ *?>~-3-jA') - 4-^f/V-lH-f 

HJfe#iJ 4 5 5 TWc 5 - [ {1 -T^f-j^M^.]) 3-4/1*) - 

A--/ f-/V- IH-^f (55. lmg, 0. 2 0 2 mm o 1 ) N 7kM 

^y^^AT7V5^^i^ (40mg, 1. lmmol) , 7^7tFa77> 
25 (2ml) om&m* 8 0 "CC 2 . 5 W«#Lfc 0 U 7k ( 0 . 

0 4ml) , 2 N-*SW^ b V <7 ^zkfg^ (0. 08ml),7jc(0. 12 

mi) 5rjiiirtx./c 0 5iatziTtfcjRSr^*b, n^ifet, Mwt^v-y. 

5/1 5/1-e^tH) fill, 5- [ ( 1 -nz^t 0 -^ 'J v^- 3 ^ 



